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(57) Abstract 

A compound of formula (!) wherein Ri, R^ R3, r4 rs^ r6 r8^ R' and Q are as defined above, useful in the treatment of a 
condition selected from the group consisting of arthritis, cancer, tissue ulceration, macular degeneration, restenosis, periodontal disease, 
epidennolysis bullosa, scleritis, and other diseases characterized by matrix metalloproteinase activity, AIDS, sepsis, septic shock and odier 
diseases involving tiie production of TNF. In addition, the compounds of die present invention may be used in combination therapy witi) 
standard non-steroidal anti-inflammatory drugs (NSAID*S) and analgesics, and in combination with cytotoxic drugs such as adriamycin, 
daunomycin. cis-platinum, etoposide, taxol. taxotere and other alkaloids, such as vincristine, in the treatment of cancer. 
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ARYLSULFONYL HYDROXAMIC ACID DERIVATIVES 
Background of the Invention 
The present invention relates to arylsutfonyl hydroxamic add derivatives which 
are inhibitors of matrix metalloproteinases or the production of tumor necrosis factor 

10 (TNF) and as such are useful in the treatment of a condition selected from the group 
consisting of arthritis, cancer, tissue ulceration, restenosis, periodontal disease, 
epidermolysis bullosa, sderitis and other diseases characterized by matrix 
metalloproteinase activity, AIDS, sepsis, septic shock and other diseases involving the 
production of TNF. In addition, the compounds of the present invention may be used 

1 5 in combination therapy with standard non-steroidal anti-inflammatory drugs (hereinafter 
NSAID'S) and analgesics for the treatment of arthritis, and in combination with cytotoxic 
drugs such as adriamycin, daunomycin, ds-platinum, etoposide. taxol, taxotere and 
alkaloids, such as vincristine, In the treatment of cancer. 

This invention also relates to a metiiod of using such compounds in the 

20 treatment of the above diseases in mammals, espedally humans, and to 
pharmaceutical compositions useful therefor. 

There are a number of enzymes which effect the breakdown of structural 
proteins and which are structurally related metalloproteases. Matrix-degrading 
metalloproteinases, such as gelatinase, stromelysin and coilagenase, are involved in 

25 tissue matrix degradation (e.g. collagen collapse) and have been implicated in many 
pathological conditions involving abnormal connective tissue and basement membrane 
matrix metabolism, such as arthritis (e.g. osteoarthritis and rheumatoid arthritis), tissue 
ulceration (e.g. comeal, epidennal and gastric ulceration), abnormal wound healing, 
periodontal disease, bone disease (e.g. Pagefs disease and osteoporosis), tumor 

30 metastasis or invasion, as well as HIV-infection U. Leuk. Biol.. §g (2): 244-248, 1992). 

Tumor necrosis factor is recognized to be involved in many infectious and auto- 
immune diseases (W. Fiers, FEBS Letters . 1991, 285, 199). Furttienmore, it has been 
shown that TNF is tiie prime mediator of the inflammatory response seen in sepsis and 
septic shock (C.E. Spooner et al., CllnlcaJ Immunology and Immunopatholoav. 1992, 

35 62 311). 
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Summafv of the Invention 
The present invention relates to a compound of the fomiula 




or the pharmaceutically acceptable salt thereof, wherein the broken line represents an 
optional double bond; 
IS X is carbon, oxygen or sulfur 

Y is carbon, oxygen, suKur, SO. SO, or nitrogen; 

R', R', R* R', R*. R'. R' and R* are selected from the group consisting of 
hydrogen. (C,-C5)alltyi optionally substituted by one or two groups selected from (C,- 
C,)alkylthio. (C,-Ca)alkoxy, trifluoromethyl, halo. (C,-C,o)aryl, (C5-C,)heteroaryl, (C,- 

20 C,o)arylamino, (C,-C,o)arylthio, (C.^,o)afy1oxy. (C,-C,)heteroarylamino. (C,- 
Oheteroaryithlo. (C,.C,)heteroaryloxy, (C,-C,p)aryi(C,-C,o)afyl, (C,-C,)cydoalkyl. 
hydroxy, piperazinyi. (C,-C,o)aryl{C,-C,)alkoxy. (C,-C,)heteroaryl(C,-Ce)alkoxy, (C,- 
C,)acylamino, (C,-C,)aoylthte, (C,-C,)acyloxy. (C,-C,)alkylsulfinyt. (C,-C,o)aryisuHinyl. 
(C,<Ja)a'l<y«suWony». (C,-C,o)arylsulfonyi. amino, (C,-Ce)alkylamino or ({C,- 

25 Oaikylamino),; (C,-Ce)alkenyl. {C,-C,o)aryl(C,-C,)alkenyi. (C,-C,)heteroaryl(C,- 
Oalkenyl, (C,-C,)alkynyi. (C,-C,o)aiyl(C,-Ce)aIkynyl, (C«-C,)heteroaiyt(C,-C«)alkynyl, 
(C,-C8)alkylamino.(C,-C8)alkytthio,(C,-C,)alkoxy,periluoro(C,-C,)alky1.(Ca-C,o)aryl,(C8- 

C,)heteroaryl. (Ca-C,o)arylamino. (C,.C,o)arylthlo, (Ce-C,o)aryloxy, (Cg- 
Oheteroaiylamino. (Cs-C,)heteroaryfthlo. (C,-C,)heteroaryloxy, (C,-C,)cycloaikyl, (C,- 
30 Ca)alkyl(hydroxymethylene), piperidyl, (C,-C,)alkylplperidyl. (C,-C,)acylamino, (C,- 
Oacylthio. (C,.C,)acyloxy, R«»(C,-Ce)alkyi wherein R'» Is (C,-C,)acyipipera2lno. (C,- 
C,o)arylpipera2ino, (Cj-Csjheteroarylpiperazlno, (C,<;,)alkylpiperazlno. (C,-C,o)aryl(C,- 
C,)alkyipiperazino.(C,.C,)heteroaiyl(C,-C,)aikyiplpera2lno.morphollno.thlomoipholino 
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pyrrolldino, piperidyl, (C,.Co)alkylpiperldyl, (Co-C,o)arylpiperidyl. (Cg- 
C9)heteroarylpiperidylj(C,-Ce)alkylpiperidyl(C,-Cfl)alkylj(Ce-C,^ 
(Cs-C3)h0teroaryipiperidyl(C,-Ce)alkyl or (C,-C0)acylpiperidyl; 
or a group of the formula 



10 



Y 

I 

(CH2>„ 



II 



wherein n is 0 to 6; 
y isOor 1; 

W is oxygen or NR'^ wherein R'* is hydrogen or (C|-Cs)all<yl; 
Z is OR" or NR^*R" wherein R" is as defined above and R" is as defined 
15 below; azetidinyl, pyn-olidinyl, piperidinyl, piperazinyl, morpholinyi, thiomorphoiinyi, 
indollnyl, isoindoiinyi, tetrahydroquinolinyl, tetrahydroisoquinoiinyl or a bridged 
diazabicyclodkyi ring selected from the group consisting of 



20 



25 



(CHg), 




(CH,)- 



H 



I 

H 



30 



SUBSTITUTE SHEET (RULE 26) 
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d e 

10 

wherein r is 1 , 2 or 3; 
m is 1 or 2; 
p is 0 or 1 ; and 

wherein each heterocyclic group may optionally be substituted by one or two groups 

15 selected from hydroxy, (C,-C,)alkyl. (C,.CB)alkoxy, (C,-C,o)acyl. (C,-C,o)acyloxy, (C,- 
C,o)aryl. (C,^,)hetGroaryl. {C,-C,o)ary1(C,-C,)alkyl, (C,-C,)heteroaryl(C,-C,)alkyl, 
hydroxy(C,-C,)aikyl. {C,-C,)alkoxy(C,-C,)alkyl, (C,-C,)acyloxy(C,-Ce)aIkyl. (C,- 
Ca)alkylthio, (C,-Ce)alkytthio(C,-C,)alkyl, (C,-C,o)arylthlo. {C,-C,o)arylthlo(C,-C,)alkyl. 
R"R"N. R"R"NSO,. R"R'*NCO, R' W»NCO(C,-Cg)alkyl wherein R'^ and R" are each 

20 independently hydrogen. (C,-C,)alkyl, (C,-C,o)aryl, (Cg-Cjjheteroaryl, (C,-C,o)aryl (C,- 
C8)alkyl or (C5-C9)heteroaryl (C,-C,)alkyl or R" and R'* may be taken together with the 
nitrogen to which they are attached to form an azetidinyl, pyrrolidinyl, piperidinyl, 
morpholinyl or thiomorpholinyl ring; R'*SO„ R'*SO,NH wherein R'* Is trifluoromethyl, 
(C,-C,)alkyl. {C,-C,o)aryl. (C,-C,)heteroaryl. (C,.C,o)aryJ(C,.C8)alkyl or(C5-C,)heteroaryl 

25 (C,-C,)alkyl; R"CONR" wherein R" is as defined above and R" is hydrogen, (C,- 
Ce)aJkyl. (C,-C,)alkoxy. (C,-C,o)aryl. {C,-C,)heteroary1. {C,^,)aryl(C,-C,)alkyl(C,- 
C,o)afyl{C,-C,)alkoxy or (C5-C8)hetGroafyt{C,-C,)alkyl; R"OOC, R"OOC(C,-C,)aJkyl 
wherein R" is (C,-C9)alkyl. (C,-C,o)aryl. (Cj-C.jheteroaryl, (Ce-C,o)aryl {C,-Ca)alkyl, 5- 
indanyl. CHR'^OCOR'" wherein R" is hydrogen or (C,-Ce)alkyl and R" is (C,-Ca)alkyl, 

30 {C,-Ca)alkoxy or (C,-C,o)afYl; CH,CONR'»R»» wherein R" and R" are each 
independently hydrogen or {C,-Cj)aJkyl or may be taken together with the nitrogen to 
which they are attached to fomi an azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl or 
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thiomopholinyl ring; or R^'O {C,C,)alkyJ wherein is H,N(CHR»)CO wherein R*" 



R" is hydrogen. (C,-C,o)a:yl. (C5.C,)heteroaiyl. (C,-C,o)aryl(C,.Ca)aIkyl. (C,- 
C,)heteroaryi(C,-Ca)alkyl, (C,.C,)alkyi(C,-C,o)aryl(C,-C,)alkyl. (C,-C,)alkyl(C,. 
5 C,)heteroaryl(C,.C,)alkyi. Wndanyl. CHR"OCOR" or CHjCONR'^R" wherein R". R'-. 
R*' and R'" are as defined above; 

or R' and R*. or R' and R*. or R» and R« may be taken together to form a 



or R' and R^ or R» and R*. or R" and R». or R' and R' may be taken together 
10 to forni a (C,-C,)cycioalkyi. oxacyclohexyl, thlocydohexyl. indanyl or tetralinyi ring or 



wherein R» is hydrogen. (C.^Jacyi. (C,.C,)alkyi. (C.-C,o)aryl(C,.C,)alkyi. (C,- 
C,)heteroaryl(C,.Ce)alkyl or (C,.Ce)alkyfsuHony1; and 

Q is {C,-C,o)alkyi. (C,-C,o)aiy1. (C,-C,o)aryloxy(C,-C,o)aryl. (C,.C,o)aiyl(C,. 

20 C,o)aryl. (C,-C,o)aryl(C,.C,o)aryl(C,.C,)alkyl. (C,-C,o)aryl(C,.C,)alkoxy(C,-C.)alkyi. (C,- 
C,o)aryloxy(C5-C,)heteroaryl. (Cs-C,)heteroaryl. (C,-C,)alkyl(C«-C,o)aryl. (C,- 
C,)aikoxy(C,-C,o)aryi. (C,.C,o)aryl(C,.C,)alkoxy(C.-C,o)aiy«. (C,-C,)heteroaryloxy(C,- 
C,o)aryl. {C,-C„)a]kyl(C,-C,)heteroaryl. (C,-C,)alkoxy(C,-C,)heteroaryl. (C,-C,o)aryl(C,- 
Ca)alkoxy(C,-C,)heteroaryi. {C8-C,)heteroaryloxy(C5-C,)heteroaryl. (C,-C,o)aryloxy(C,- 

25 C9)aikyl. (C5-C,)heteroafyloxy(C,-C,)alkyl. (C,-C,)alkyl(C,-C,o)afyloxy(Ca-C,o)aryi. (C,- 
C,)alkyl(C5-C,)heteroafyloxy(C,.C,o)aryl. (C,.C,)alkyl(C,-C,o)ary1oxy(C,-C,)heteroaryl. 
(C,-Ce)alkoxy(C,-C,e)aiyloxy(C,.C,o)ary1.(C,-C,)aiko)cy(C,-C,)heteroaryloxy(C,.C,o)aryl 
or (C,-C,)alkoxy(C«-C,o)afyloxy(C,-C,)heteroafyi optionally substituted byfluoro. chloro. 
{C,-Cg)alkyl. (C,-C9)alkoxy or perfluoro(C,-C3)alkyi; 

30 with the proviso that Z must be substituted when defined as azetidinyl. 

pyrrolidinyi. morphoiinyl. thlomorpholinyi. indolinyl. isolndolinyl. tetrahydroquinollnyi, 
tetrahydroisoquinolinyl. piperazinyl. (C,-C,o)acylpipera2lny1. (C,-Ce)alkylpiperazinyl. (C,- 
C,o)arylpipera2inyl. (C,-C,)heteroarylpipera2inyi or a bridged diazablcydoalkyi ring; 



the side chain of a natural D- or L-amino acid; 



carbonyl; 



a group of the formula 




IS 
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with the proviso that is other than hydrogen only when R« Is other than 

hydrogen; u *u 

with the proviso that R« is other than hydrogen only when R* is other than 

hydrogen; *u 
5 with the proviso thai R^ Is other than hydrogen only when R* Is other than 

hydrogen; 

with the proviso that is other than hydrogen only when R is other than 

hydrogen; 

with the provisio that when R'. R* and R» are a substltuent compnsing a 
10 heteroatom. the heteroatom cannot be directly bonded to the 2- or 6- positions; 

with the proviso thai when X Is nitrogen, R* is not present; 

with the proviso that when X is oxygen, sulfur. SO. SO, or nitrogen and when 
one or more of the group consisting of R\ R'. R' and R-. is a substltuent comprising 
a heteroatom. the heteroatom cannot be directly bonded to the 4- or 6- positions; 
,5 w«h the proviso that when Y is oxygen, sulfur. SO. SO, or nitrogen and when 

one or more of the group consisting of R». R*. R' and R«. are independently a 
substituent comprising a heteroatom. the heteroatom cannot be directly bonded to the 
3- or 5- positions; 

with the proviso that when X is oxygen, sulfur. SO or SO,. R' and R* are net 
20 present; 

with the proviso that when y is 1 and W is NR" or oxygen. Z cannot be hydroxy; 
with the proviso that when Y is oxygen, sulfur. SO or SO,. R' and R« are not 
present; 

with the proviso that when Y is nitrogen. R« Is not present: 
25 with the proviso that when the broken line represents a double bond. R* and R- 

are not present; 

with the proviso that when R' and R» are independentlyasubstituent compnsing 
a heteroatom when the broken line represents a double bond, the heteroatom cannot 
be directly bonded to positions X and Y; 
30 with the proviso that when either the X or Y position Is oxygen, sulfur. SO. SO, 

or nitrogen, the other of X or Y is carbon; 

with the proviso that when X or Y Is defined by a heteroatom. the broken line 

does not represent a double bond; 
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with the proviso that at least one of R'. R'. R\ R*. R'. R". R'. R' R' 
defined as the group of formula II. 

The term -aikyr, as used herein, unless othenwse indicated, includes saturated 
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or 

5 combinations thereof. 

The tern, "alkoxy. as used herein, includes O^kyl groups wherein W is 

defined above. 

The term "aryl-. as used herein, unless othenwise indicated, includes an organic 
radical derived from an aromatic hydrocarbon by removal of one hydrogen, such as 
10 phenyl or naphthyl. optionally substituted by 1 to 3 substituents independently selected 
from the group consisting of fluoro. chloro. cyano. nitro. trifiuoromethyl. {C,-C,)allcoxy. 
(C9-C,o)aryloxy. trifluoromethoxy, dMuoromethoxy and {C,-C8)all<yl. 

The term 'heteroaryf. as used herein, unless othenwise indicated, includes an 
organic radical derived from an aromatic heterocyclic compound by removal of one 
1 5 hydrogen, such as pyridyl. fuiyl. pyroyl. thienyl. isothiazolyl. imidazolyi. benzimidazolyl. 
tetrazolyl. pyrazinyl. pyrimidyl. quinolyl. isoquinolyl. benzofuiyl. isobenzofuiyl. 
benzothlenyl. pyrazolyl. indolyl. isoindolyl. purinyl. carbazolyl. isoxarolyl. thiazolyl. 
oxazolyl. benzthiazolyl or benzoxazolyl. optionally substituted by 1 to 2 substituents 
independently selected from the group consisting of fluoro. chloro. trffluoromethyi. (C,. 
20 C,)alkoxy. (C,-C,o)aryloxy. trifluoromethoxy, difluoromethoxy and (C,-Ce)alkyl. 

The tenn 'acyi'. as used herein, unless otherwise indicated, includes a radical 
of the general fomiula RCO wherein R is alkyl. alkoxy (such as methyloxy carbonyl). 
aryl. arylalkyi or arylalkyloxy and the temis 'alkyl- or "aryl- are as defined above. 

The term 'acyioxy. as used herein, includes O-acyl groups wherein 'acyl' is 

25 defined above. 

The term 'D- or L-amino add', as used herein, unless othenwise indicated, 
includes glycine, alanine, valine, leucine, isoleudne. phenylalanine, aspaiagine. 
glutamine. tryptophan, proline, serine, threonine, tyrosine, hydroxyproline. cysteine, 
cystine, methionine, aspartic add, glutamic add. lysine, arginine or histldlne. 

30 The positions on the ring of fomiula I. as used herein, are defined as foDows: 
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The preferred conformaMon of the compound of formula 1 Irwiudes hydroxamic 
acid axially disposed In the 2*position. 

The compound of fonnula I may have chlral centers and therefore exist In 
10 different enantiomeric fonns. This invention relates to all optical isomers and 
stereoisomers of the compounds of fonnula I and mixtures thereof. 

Prefen-ed compounds of formula I Include those wherein Y Is carbon. 

Other preferred compounds of fonnula I include those wherein Q Is (C,- 
C,)alkoxy(C,-C,o)afyl. {C,-C,o)aryl(C,-Ca)alkoxy(C.-C,o)aryl. or {Ca-C,o)aryl(C,- 
16 C,)alkoxy(C,-C,)alkyi wherein each tennlnal aryl group Is optionally substituted by 
fluoro. 

Other preferred compounds of fonnula I Indude those wherein R», R'. R', R' and 
R» are hydrogen. 

IVIore preferred compounds of fonnula I include those wherein Y is carbon; 0 
20 is (C,-Ce)alkoxy{C,-C,o)afyl. (C,-C,o)aiyi{C,-Ce)alkoxy(C,-C,o)aryl. or (C,-C,o)aiyl(C,- 
C,)alkoxy(C,-C,)aIkyl. 

Specific preferred compounds of fonnula I indude the following: 
{2R,4R)-1-(4-(4-Fluorobenryloxy)-benzenesulfonyll-2-hydroxycarbamoyl- 

piperidine-4-carboxylic add; 
25 (2R,4R)-i-(4-(4-Fluorobenzyloxy)-benzenesuifonyll-2-hydroxycarbamoyl- 

piperidine-4-carboxylic add methyl ester; 

(2R,4R)-1-(3-(4-Ruorophenoxy)-propane.1.sulfonyll-2-hydroxycarbamoyl- 

piperidine-4-carboxyiic add; 

(2a.4R)-1-l3-(4-Ruorophenoxy)-propane-1-8Ulfonyl]-2.hydroxycarbamoyl- 

30 piperidine-4-carboxylio add methyl ester; 

(2R,3S)-{1-l4-(4-Ruorobenzyloxy)-ben2ene8ulfonyll-2-hydroxycarbamoyl- 

plperidin-3.yl}-cafbamic add isopropyl ester; 
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3.(S)^(4^FluorobiphenyJ-4-suHonyl)-2.2Klimethyl-thlomofphollne-3-cafbox^^ 
acid hydroxyamide; 

3.(S)^{4-{4-Ruorobenzyioxy)ben2enesulfonyJl-2.2-dimethyl-thlomorpho«no^- 

carboxylic acid hydroxyamide; 
5 (2R.4S)-1-l4.(4.Fluorobenzyloxy)-benzenesulfonyll-4-hydroxy-piporidine-2- 

carboxylic add hydroxyamide; and 

(2a,4a)-l-(4-Methoxyben2ene8ulfonyl)-4-(plporazlne-1-carbonyl)-plperldine-2. 

carboxytic add hydroxyamide hydrochloride. 

Other compoutKis of the invention indude: 
10 (3S).4-I4-(2-Chloro-thlazol-6-ylmethoxy)-benzenesulfonyll-2,2-dlmethyl- 

thiomorpholine-3-carboxylic add hydroxyamide; 

(3S).2.2-Dimethyl-4-(4-(thlazol-5-ylmethoxy)-benzenesulfonyll-thlomorphollne^ 

carboxylic add hydroxyamide; 

(^-2,2-Dimethyl-4-I4-{pyridin-4.ylmethoxy)*enzenesuRonyll4hlomorphollne-3- 

15 carboxylic add hydroxyamide: 

(3S)-4-{4-(2-(4.Fluorophenyl)-ethoxyl.benzenesulfonyl>.2.2-dlmethyl- 

thiomorpholine-3-carboxyllc add hydroxyamide; 

(3S)-2.2-DimethyM-[4K2i>yridln-4-yl-ethoxyH>en2enesulfonyll-thlomorpholi 

carboxylic acid hydroxyamide; 
20 (3S)-4.(4-(Benzothiazol-2-ylmethoxy)-benzenesulfonyll-2,2-dimethy|. 

thiomorpholine-3-carboxylic add hydroxyamide; 

(3§)-2,2-Dlmethyl-4.l4-(5-trifluoromethyl-benzothiazol-2-ylmethoxy)- 

benzenesulfonyll-thiomorpholine-Sorboxylic add hydroxyamide; 

(3§)-2.2-Dimethyl-4-{4K1H^etrazol*ylmethoxy)^enzenesulfonyq4hionrw^^^^ 

25 3-carboxylic acid hydroxyamide; 

(2R.3S)-{1-l4-(2-Chloro-thiazol-5-ylmethoxy)-benzenesul1onyll-2- 

hydroxycarbamoyl-piperidin-3-yl}-carbamic add methyl ester; 

(2a.3S)-{2-Hydroxycarbamoyl-1-l4-{thiazol-5-ylmethoxy).benzenesulfonyl]' 

piperidin-3-yl}-carbamic add methyl ester; 
30 (2R.3S)-{2-Hydroxycarbamoy|.1-l4-(pyridln-4-ylmethoxy)-benzenesulfonyll- 

piperidin-3-yl}-carbamic acid methyl ester, 

(2R.3S)-{1-l4-(4-Fluorobenzyloxy)-ben2enesulfonyll-2-hydroxycarbamoyl- 

piperidin-3-yl}<arbamic add methyl ester; 
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(2e,3S)-(1-{4-[2-(4-nuorophenyl)-ethoxyl-benzenesulfonyi}.24iydroxy(ai^ 

piperidin-3-yl)-carbainic acid methy! ester, 

(2B,3S)-{2-Hydroxycarbamoyl-1-l4-(2-pyridin^-yl-ethoxy)-benzenesulfonyIl- 

piperidin-3-yl}-cafbam«c acid methyl esten 
5 (2a3S)-{1 ■l4KBenzothiazol-2-ylmethoxy)-benzenesulfonyfl-2-hydroxycaft)ainoyl- 

piperidin-a-yiy-carbamic add methyl ester; 

(2B,3SH2-Hydroxycarbamoyl-1-[4-(54rifluoromethyl-ben20thlaa»l-2-ylmethoxy)- 

benzenesulfonyl]-piperidin-3-yl}-cartjamic add methyl esten 

{2B.3S)-{2-Hydroxycarbamoyl-1-I4-(1114etra2ol-5-ylmethoxy)*enMnesuWonyll- 

1 0 piperidin-3-yl}-earbamic add methyl ester, 

(2a.3§)-l-l4.(2-Chloro-thla2o|.5-ylmethoxy)-benzene8ulfonyll.3-hydroxy- 

piperidine-2-carboxylie add hydroxyamide; 

(2B.3S)-3-Hydroxy-1-t4-(thiarol-5-ylmethoxy)-benzenesulfonyll-plperidino-2- 

carboxylic add hydroxyamide; 
1 5 (2a.3S)-3-Hydroxy-1 -[4.(pyridln-4-ylmethoxy)-benzenesulfonyll-piperidlne-2. 

carboxylic add hydroxyamide; 

(2a3S)-1-(4-(4.Ruorobenryloxy)-benzenesulfonyll.3-hydroxy-piperidlne-2- 

carboxylic add hydroxyamide; 

(2a.3§)-1-{4.l2.(4-Fluorophenyiy^oxyl-benzef>esulfonyl)-3-hydroxy-piperidlne- 

20 2-carboxyiic add hydroxyamide; 

(2Q,3S)-3-Hydroxy-1-l4-{2-pyridln-4-yl-ethoxy)-benzenesulfonyll-piperidine-2- 

carboxylic add hydroxyamide; 

(2R,3S)-1-l4-{Benzothiazol-2-ylmethoxyHjenzenesulfoiiyq-{^+iydro^^^ 

carboxylic add hydroxyamide; 
25 (2a.3S)-3-Hydroxy.1-[4.(5-trifluoromethyl-benzothlazol-2-ylmethoxy)- 

benzenesuWonyll-piperidine-2-carboxylic add hydroxyamide; 

(2R,3SH3^Hydroxy-1-(4-(1H-tetrazol-&-ylmethoxy)-benzenesulfonyl]iJiperWine-2- 

carboxylic add hydroxyamide; 

{2a■3S)-1-l4-(2-Chlo^o-thiazol•6-ylmethoxy)4)erlzenesulfonyl)-Wlydroxy-3^neth^ 

30 piperidine-2-carboxylic add hydroxyamide; 

(2R.3S)-3-Hydroxy-3-methyl-1-l4-{thlazol-5-ylmethoxy)-bonzenesulfonyll- 

piperidine-2-carboxylic add hydroxyamide: 
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(2B.3S)-3-Hydroxy-3-mothyl-1-l4-(pyrldin-4.ylmothoxy)-ben2enesuHonyll- 

piperidine-2-carboxylic add hydroxyamide; 

(2B.3S)-1-l4-{4-Ruorobenzyloxy)-benzenesutonyll-3^ydroxy-3<nrthyH)ip«^ 

2-carboxylic add hydroxyamide; 
5 (2R.3S)-1 -{4.l2-(4-Ruoropheny^)-othoxyl-ben2enesulfonyl)•3-hyd^oxy-3^nethy^• 

piperidine-2-carboxylic add hydroxyamide; 

{2a3S)-3-Hydroxy-3-m6thyl-M4.(2-pyridin-4-yl-ethoxy)-benrenesuttonyll- 

piperidine-2-carboxylic add hydroxyamide; 

(2B,3S)-1-(4-(Benzothlazol-2-ylmethoxy)-ben2enesulfonyll-3-hydroxy-3-methyl- 

10 piperidine-2-carboxyMc add hydroxyamide: 

(2a.3S)-3-Hydroxy-3-methyl-1-[4-{5-trifluoromethyl-benzothlazol-2-ylmethoxy)- 

benzenesulfonyll-piperidlne-a-carboxyllc add hydroxyamide; 

(2B.3S).3-Hydroxy-3^nethyl-1-t4.{1a-tet^a2ol.5-ylmethoxy)-benzenesuHonyll- 

piperidine-2-carboxylic add hydroxyamide; 
15 (3R)^.[4-(2-Chloro-thla2ol-5-ylmethoxy)-benzenesuIfonyll-2.2-dlmethyl- 

morphollno-3-carboxyllc add hydroxyamide; 

(3B)-2.2-Dlmethyl-4-l4-(thiazol-5-ylmethoxy)-ber«enesulfonyll-morphollne-3- 

carboxylic add hydroxyamide; 

(3B)-2.2-Dimethyl-4.l4.{pyridln-4.ylmethoxy)-ber«enesulfonyll-morpholine.3- 

20 carboxylic add hydroxyamide; 

(3Q)-4.[4.(4-Fluorober^zyloxy)-ben2enesulfonyll-2,2-dimethyl-morpholine-3- 

carboxylic add hydroxyamide; 

(3Q)-4.{4.l2-(4-nuorophenyl)-«moxyl-bertterwsutfonyl}.2.2<limethyl-cnofpholirw- 

3-carboxyiic add hydroxyamide; 
25 (3R).2.2-Dimethyl-4-(4-{2-pyridin-4.yl-ethoxy)-benzenesulfonyl]-morpholine-3- 

carboxylic add hydroxyamide; 

(3R)^-[4.(Benzothiazol-2-ylmethoxy)-benzenesulfonyl]-2,2-dimethyl^non3hollne^ 

carboxylic add hydroxyamide; 

(3R).2.2-Dimethyl-4-t4-(5.trifluoromethyl-benzothlazol-2-ylmethoxy)- 

30 ben2enesuifonyll-morpholine-3-carboxytic add hydroxyamide; 

(3B)-2.2-Dimethyi-4-l4-(imetrazol-5-ylmethoxy)-benzeriesuHonyll-morphollno-3- 

carboxylic add hydroxyamide; 
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(2R.4R)-1-(4-(2.Chloro-thiazol-5-ylmethoxy)-ben2ene8ulfonyll-2- 

hydroxycarbamoyl-piperidino-4-carb03cyiic add; 

{2a.4B)-2'Hydroxyc5rbamoyl-1-I4-(thlazol-6-ylmethoxy)-benzenesulfonyll- 

piperidine-4-carboxylic add; 
5 (2R.4R)-2-Hydroxycarbamoyl-1 .[4-(pyridln-4-ylmethoxy)-benzene8ulf onylj- 

ptperidind-4-cafboxyilc add; 

(2a.4B)-H4-l2-{44RiJorophenyl)-ethoxyl-benzenesulfonyl}-2-hydrox^ 

pipeiidine-4-carboxyiic add; 

(2a.4a-2-Hydroxycarbamoyl-1-I4-(2-pyridln-4.yI.ethoxy)-ben2enesulfonyll- 

10 piperidine-4-carboxyi!c add; 

(2Q,4R).i.(4-{Benzpthiazol-2.ylmethoxy)-benzenesulfonyq-2-hydroxycarbainoyl- 

piperidine-4-carboxyUc add; 

(2B.4eh2-Hydroxycart>amoyl-1-l4-(6-trinuoromethyl-benzothlazol-2-ylm0thoxy)- 

benzen8SuMonyl]-piperidin»4-carboxyBc add; 
15 {2R.4R)-2-Hydroxycarbainoy!-1-(4.{1ti-tetra2ol-5-ylmethoxy).ben2enesulfonyJl. 

piperidine-4-carboxytic add; 

(3R)-4-(4H2-Chloro-thlazol-5^ylm8thoxy)*efttanesuHonyq-»<^ 

carboxylic add hydroxyamide; 

(3a)-3.Memyl-4.(4-(Wazol-5^methoxy)*enzenesu^^^ 

20 add hydroxyamide; 

(3R)-3-M0thyl^l4Kpyridin-4-y«methoxyH>enzenesuHonyl]<^ 

add hydroxyamide; 

(3B)-4-l4-(4-Fiuorobe^vEyloxy)•berlzenesulfonyl]-3^nethyl-motphoi^ne-3caIboxyiic 

add hydroxyamide; 

25 (3R)-4-{4-{2-(4-Ruorophenyl)-«thoxyl-benzenesulfonyl}-3^nethyl-morpholine-3- 

carboxylic add hydroxyamide; 

(3R)-3-Methyi-4-[4-{2.pyridin-4-yl-ethoxy)-benzenesulfonyll-morpholine-3- 

carboxylic add hydroxyamide; 

(3R)-4-(4-{Benzothiazol-2-ylmethoxy)-benzenesulfonyll-3-methy1-mofphoiine-3- 

30 carboxylic add hydroxyamide; 

(3R)-3-Methyl4-(4-(5-trifluoromethyl-befizothlazd-2^ylrnethoxyH>eftt 

morpholine-3<aiboxyiic add hydroxyamide; 
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(3R)-3-Methyl4-[4-{1 H-tetra2ol-5-ylmethoxy)-benzenesulf onyl] -moi^ 

carboxylic acid hydroxyamide; 

(2B)o-l4-(2-Chloro-thiazol-5-ylmethoxy)-bon2enesulfonyll-2-methyl-3-dx^ 

pip0ridine*2-carboxylic add hydroxyamide; 
5 (2R).2-M«thyl-3<>xo-1-[4-(thlazol-6-ylmothoxy)-benzenesulfon 

carboxylic add hydroxyamide; 

(2R)-24^ethyl-3-oxo-1-(4-(pyridln-4-ylmethoxy)-ben2enesulfonyl]-plperidirio-^^ 

carboxylic add hydroxyamide; 

(2B)-1-l4-(4-Fluorobenzyloxy)-benzenesulfonyll-2-methyl-3-oxo-piperidine-2- 

10 carboxylic add hydroxyamide; 

(2B)-1 •{4-(2-{4fluorophonyl)-ethoxyl-berizenesulfonyl)-2-me^ 

2-carboxylic add hydroxyamide; 

(2R)-2-Methyl-3^)xo-1-[4-(2i5yridln-4-yt-^thoxyH3enzenesulfonyll^^ 

carboxylic add hydroxyamide; 
15 (2B).l.(4^Berttothlazol-2-ylmethoxy)*erizeriesuHonyO-2Hiie^ 

2-carboxylic add hydroxyamide; 

{2R)-2-l^ethyl-3-oxo-1-(4-(5-trifluoromethyl-benzothia2ol-2-ylmethoxy)- 

benzenesulfonyl]-piperidine-2-carboxylic add hydroxyamide; 

{2B)-2-Methyl<J-oxo-1-[4-(1H4fltra20l*ylmethoxyH)erizen^ 

20 carboxylic add hydroxyamide; 

(2R,4S)-1-(4-Benzyloxy-benzenesulfonyl)-4.butylaminomethyl-4-hydroxy- 

piperidine-2*carboxylic add hydroxyamide; 

(2R,4S)-4-Butylaminomethyl-1-[4-{4-fluorober«yloxy)-benzenesu^ 

piperidine-2-carboxylic add hydroxyamide; 
25 (2R,4S)^Benzylamir)o-1-(4*enzyloxy4>eraenesulfonyl)iDiperidlrie-2-^^ 

add hydroxyamide; 

(2R.4S)-4-Benzylamir)0-1-[4-(4^uoroberizyloxy)*eruenesulforiyll-piperi^^^ 

carboxylic add hydroxyamide; 

(2R)-1-(4H4-Ruorobenzyloxy)-benzeciosuHoriyq-4K>xo^)ipefidiri^ add 

30 hydroxyamide; 

(2a.4R).1-(4-Berizyioxy*enzenesulfonyl)-44iydroxyi)iperidlne-^ 

hydroxyamide; 
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(2R,4R).1-[4-{4-Fluorobenzyloxy)-benzenesulfonyll-4-hydroxy-piperidino-2- 

carboxylic acid hydroxyamlde; 

(2R)-1-[4^4-Ruorobenzytexy)-benzenesulfonyn-4-m 

acid hydroxyamlde; 

5 (2a,5S)-1-t4-(4-FluorobGn2yloxy)-ben2enesulfonyll-5-hydroxy-plporidlne-2- 

carboxylic add hydroxyamlde; 

(2a5S)-1-(4-Befuyloxy*en2enosulfonyl)-5*ydroxyi3iperidin^^ 

hydroxyamlde; 

(2R,5R).i-(4^Benzyloxy*eruenesuHonyl)-54iydroxyi>lperidm^ 

10 hydroxyamlde; 

(2g,53)-1.[4-(4-Fluorobenryloxy)-benzenesulfonyll-5-hydroxy-plperldlne-2- 

carboxylic add hydroxyamlde; 

(2R,3S-1-(4.Benzyloxy4>eruenesulfonyl)'34^ydroxyi5iperidine-2-^ 

hydroxyamlde; 

1 5 (2a4S)-1 .(4-Ben2yloxy^3en2enesu«onyl)-44iydroxyi)lporidine-2-carbo^^^ 

hydroxyamlde; 

(2a4S)-1-[4.(4-Fluoroben2yloxy)-bonzenesulfonyl]-4-hydroxy-plperidlne-2. 

carboxylic add hydroxyamlde; 

1-(4^Butoxy-ben2enesuttonyl)-3-(morphollne-4<arboriyl)-pip^^ 

20 acid hydroxyamlde; 

1-t4-(4-Fluoro-berizyloxy)-beruenesuHonyl)-3^morphorine-4<a^ 

2-carboxylic add hydroxyamlde; 

1-[3-{nuoro-benryloxy)i>ropane-l-sulfonyn-3-(moiphonne-4K^ 

2-carboxyiic add hydroxymide; 
25 i.{4.Butoxy-beruene8ulfonyl)-3-(pyrrolidirio.1-carbonyl)^^^ 

acid hydroxyamlde; 

1-[4-(4.Fluoro-berizyioxy)-befuenesuKonyl)^3-{pyrrol^^^^ 

carboxylic add hydroxyamlde; 

1.[3.{4-Fluoro.ben2yloxy)-propane-1-sulfonyl)-3-(pyrrolldlne-1-carbonyl)- 

30 piperidine-2-carboxylic add hydroxyamlde; and 

1,[4.(4.Fluoro-beruyloxy).berizeiiesutforiyll.2-hydroxycarbamoyli)lperid 

carboxylic add. 
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The present invention also relates to a pharmaceutical composition for (a) the 
treatment of a condition selected from the group consisting of arthritis, cancer, synergy 
with cytotoxic anticancer agents, tissue ulceration, macular degeneration, restenosis, 
periodontal disease, epidermolysis buBosa. scleritis. in combination with standard 
5 NSAICyS and analgesics and other diseases characterized by matrix metalloproteinase 
activity. AIDS, sepsis, septic shock and other diseases involving the production of 
tumor necrosis factor (TNF) or (b) the inhibition of matrix metalloproteinases or the 
production of tumor necrosis factor (TNF) in a mammal. Including a human, comprising 
an amount of a compound of fonnula I or a phamiaceutically acceptable salt ttiereof 
1 0 effective In such treatments and a pharmaceutlcaliy acceptable carrier. 

The present invention also relates to a mettiod for the Inhibition of (a) matrU 
metalloproteinases or (b) ti^e production of tumor necrosis factor (TNF) In a mammal, 
including a human, comprising administering to said mammal an effective amount of 
a compound of formula I or a phannaceutically acceptable salt thereof. 
1 5 The present Invention also relates to a mettiod for treating a condition selected 

from tiie group consisting of arttiritis, cancer, tissue ulceration, macular degeneration, 
restenosis, periodontal disease, epWennolysIs bullosa, sderitis, compounds of fomiula 
I may be used In combination wHh standard NSAliyS and analgesics and In 
combination wrth cytotoxic anticancer agents, and other diseases characterized by 
20 matrix metalloproteinase activity. AIDS, sepsis, septic shock and ottier diseases 
involving ttie production of tumor necrosis factor (TNF) in a mammal, including a 
human, comprising administering to said mammal an amount of a compound of 
formula I or a phannaceutically acceptable salt thereof effective In treating such a 
condition. 



25 
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Dfltailed Description of the Invention 
The following reaction Schemes illustrate the preparation of the compounds of 
the present invention. Unless otherwise Indicated R\ R^, R*, R*. R^i R*t R^. R*. R*. n 
and Ar in the reaction Schemes and the discussion that follow are defined as above. 
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Scheme 4 
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Seheme 4 continued 
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Scheme S 
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Scheme 6 continued 
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Preparation 1 refers to the preparation of intermediates of the fomiula Vi. 
Compounds of the formula VI are converted to compounds of the fomiula I according 
to the methods of Scheme 1 . The starting materials of fomiuIa XVI can be prepared 
according to methods well known to those of ordinary skill In the art 

5 Inreaction 1 of Preparation L the compound of fomriulaXVIIs converted to the 

corresponding hydroxy ester compound of fomiula VI by first reacting XVI with an 
aiylsuHonylhalide in the presence of triethylamine and an aprotic solvent, such as 
methylene chloride, tetrahydrofuran or dioxane. at atemperature between about 20oC 
to about 30OC. preferably at room temperature. The compound so fomied is further 

10 reacted with a compound of the formula 

R9 COgR" 

r 

Br 

15 wherein R» is carbobeniyloxy. (C,.C,)aBcyl. benzyl, allyl or tert-butyl. In the presence 
of sodium hexamethyldisilazane and a tetrahydrofuran-dlmethytfomiamide solvent 
mixture at a temperature between about .20<»C to about 20«>C. preferably about QOC. 
to fonn the hydroxy ester compound of formula VI. 

Preparation 2 refers to an attemate method of preparing compounds of the 

20 fomiula VI. The starting materials of fomiula XVIII can be prepared according to 
methods well known to those of ordinary skill In the art. In reaction 1 of Preparation 
2. the amine compound of fomiuia XVIII. wherein R« is as defined above, is converted 
tothe corresponding arylsulfonyl amine compound of fomiula XVII by (l)reactingXVIll 

with an arylsuKonylhalkJe In the presence of triethylamine and an aprotic solvent, such 
25 as methylene chloride, tetrahydrofuran. or dioxane. at a temperature between about 
20'C to about SO'C. preferably at room temperature. (2) reacting the compound so 
formed with a compound of the fonnula 




Br 



30 



in the presence of sodium hexamethyldisilazane and a tetrahydrofuran- 
dimethylfomiamide solvent mixture at a temperature between about -20oC to about 
20OC. preferably about O-C. and (3) further reacting the compound so fomied with 
ozone in a methylene chloride^nethanol solution at a temperature between about -90« C 
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to about -70«»C. preferably about -78oC. The unstable ozonide compound so formed 
is tJien reacted with triphenylphosphlne to form the arylsuKonyl amine compound 
fonnula XVII. In Reaction 2 of Preparation 2. the arylsulfonyl amine compound of 
fonnula XVII Is converted to the corresponding hydroxy ester compound of formula VI 
S by reacting XVII with a compound of the fonnula 

.U 



10 wherein W is lithium, magnesium, copper or chromium. 

Scheme 1 refers to the preparation of compounds of the formula II, which are 
compounds of the formula I, wherein X and Y are carbon: R*. R« and R' are hydrogen; 
and the dashed line between X and Y Is absent. In reaction 1 of Scheme 1 the 
compound of fomiula VI. wherein the R» protecting group Is carbobenryloxy. (0,-0,) 

15 alkyi, benzyl, allyl or tert-butyl, is converted to the corresponding morpholinone 
compound of formula V by lactonizatlon and subsequent Clalsen reanrangement of the 
compound of formula VI. The reaction Is fadlitaled by the removal of the R» protecting 
group from the compound of fomiula VI and Is carried out under conditions appropriate 
for that particular R» protecting group in use. Such conditions Include: (a) treatment 

20 with hydrogen and a hydrogenation catalyst, such as 10% palladium on cartjon, where 
R» is cartjobenzyloxy, (b) saponification where R» Is lower alkyl. (c) hydrogenolysis 
where R» Is benzyl, (d) treatment with a strong add. such as trilluoroacetic add or 
hydrochloric add. where R» Is tert^jutyl. or (e) treatment wHh tributyttinhydride and 
acetic add In the presence of catalytic bls(triphenylpho8phlne) palladium (II) chloride 

25 where R*" is allyl. 

In reaction 2 of Scheme 1 the morpholinone compound of formula V is 
converted to the cartjoxyllc add compound of formula IV by reacting V with lithium 
hexametiiyWisllazane In an aprotic solvent, such as tetrahydrofuran, at a temperature 
between about -90«C to about -70«»C. preferably about -78-C. Trimettiylsilyl chloride 

30 is tiien added to the reaction mixture and the solvent, tetrahydrofuran. is removed In 
vacuo and replaced wtth toluene. The resuling reaction mixture is heated to a 
temperature between about lOCC to about 120«»C, preferably about 110*0. and 
treated with hydrochloric add to fonn the cart)oxyUc add compound of fonnula IV. 
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In reaction 3 of Scheme 1. the carboxylic add compound of fom^ula IV Is 
converted to the coftesponding hydroxamic add compound of fonnula III by treating 
IV with i-(3KJimethylaminopropyl)-3^ylcarbodHmlde and l-hydroxybenztriazole in a 
polar solvent, sudi as dimethytformamide. followed by the addition of hydroxylamine 

5 to the reaction mixture after a time period between about 15 minutes to about 1 hour, 
preferably about 30 minutes. The hydroxylamine is preferably generated !a Situ from 
a salt fomi. sudt as hydroxylamine hydrochloride. In the presence of a base, su* as 
N-methylmorpholine. Alternatively, a protected derivative of hydroxylamine or its salt 
fonn. where the hydroxyl group Is protected as a tert-butyl. beniyl or allyl ether, may 

10 be used in the presence of (benzotriazol-1-yloxy)tris(dimethylamino) phosphonlum 
hexafluorphosphate and a base, sudi as N-methylmorphollne. Removal of the 
hydroxylamine protecting group is carried out by hydrogenolyslsforabenryl protecting 

group or treatment with a strong add. sudi as trifluoroacetic add. for a tert-butyl 

protecting group. The allyl protecting group may be removed by treatment with 
15 tributyltinhydride and acetic add In the presence of catalytic bls(triphenylphosphlne) 

paUadium (II) diloride. N.CM3ls(4^nethoxybenryl)hydroxylamine may also be used as 

the protected hydroxylamine derivative where deprotectlon is achieved using a mixture 

of methanesulfonic add and trifluoroacetic add. 

in reaction 4 of Scheme L the hydroxamic add compound of fonnula III Is 
20 converted, if desired, to the corresponding piperidine compound of fonnula II by 

treating III with hydrogen and a hydrogenation catayst. such a 10% palladium on 

carbon. 

Scheme 2 refers to the preparation of compounds of the formula VII , which are 
compound of the fonnula I wherein Y is nitrogen; X Is cart>on; R' . R'. R'. R*. and R' 

25 are hydrogen, and R« is absent. The starting materials of fonnula iX can be prepared 
according to methods well known to those of ordinaiy skill In the art. In readion 1 of 
Scheme g, the aiylsulfonylpiperazine compound of fonnula IX. wherein R" Is 
carbobenzyloxy, benzyl or carbotertbutyloxy. is converted to the compound of fomfiula 
VIII by reacting IX with a protected derivative of hydroxylamine of the fonnula 

30 R«ONH,«Ha 

wherein R" is tertbutyl. benzyl or allyl. In the presence of dicydohexylcartJodOmlde. 
dimethylaminopyridine and an aprotlc solvent, sudi as methylene chloride. The R" 
protecting group is diosen sudi that tt may be seledively removed In the presence of 
an without loss of the R" proteding group, therefore. R" cannot be the same as R". 
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Removal of the R" protecting group from the compound of formula DC is carried out 
under conditions appropriate for thai particular R" protecting group in use. Such 
conditions inciude; (a) treatment vnth a hydrogen and a hydrogenaUon catalyst, such 
as 10% palladium on carbon, where Is cari>obenzyloxy, (b) hydrogenolysis \«hero 
5 R^« is beniyl or (c) treatment with a strong add, such as trifluoroacetic add or 
hydrochloric add where R" Is carbotertbutyloxy. 

In reaction 2 of Scheme 2, the compound of formula VIII is converted to the 
corresponding hydroxamic add compound of formula VII. wherein R' Is hydrogen or 
(C,-C,)alkyl, by reading, if desired. VIII with an alkylhalide when R» Is (C,-Ca)alkyl. 
10 Subsequent removal of the R" hydroxylamine protecting group Is carried out by 
hydrogenolysis for a benryl protecting group or treatment with a strong add, such as 
trifluoroacetic add. for a tert-butyl protecting group. The allyl protecting group may be 
removed by treatment with tributyltinhydride and acetic add In the presence of catalytic 
bi8(trtphenylphospNne) palladium (II) chloride. 
1 5 Scheme 3 refers to the preparation of compounds of the fonnula X. which are 

compounds of the tennula I wherein Y Is nitrogen; X Is carbon; R», R'. R' and R' are 
hydrogen; R» and R* taken togetiier are cartsonyl; R» is hydrogen, and R« Is absent. 
In reaction 1 of Scheme 2, the arylsulfonylamine compound of fonnula XII. wherein R" 
is as defined above, is converted to the con-esponding piperazine compound of formula 
XI by reacting XII with a cartjodnmide and a base, such as triethylamine. The 
compound of formula XI Is further reacted to give the hydroxamic add compound of 
fonnula X according to the procedure described above in reaction 3 of Scheme i. 

Scheme 4 refers to tiie preparation of compounds of the formula XIII. The 
starting materials of fonnula XVIII can be prepared according to methods well known 
25 to those of ordinary skill in tiie art. Compounds of the formula XIII are compounds of 
the fonnula I wherein X is carbon, and the dotted line between X and Y Is absent In 
reaction 1 of Scheme 4. removal of ttie R» protecting group and subsequent reductive 
amination of the compound of fonnula XXII. wherein Y Is oxygen, sulfur or carbon, to 
give the corresponding imine compound of fonnula XXI Is carried out under conditions 
30 appropriate for that particular protecting group in use. Such conditions indude 
those used above for removal of the R'^ protecting group in reaction 1 of Scheme 2. 

In reaction 2 of Scheme 4. the imine compound of formula XXI Is converted to 
the corresponding piperidine compound of formula XX by reacting XXI witti a 
nudeophile of the fonnula R'M wherein M Is lithium, magnesium haBde or cerium 



20 
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halide. The reaction is carried out In ether solvents, such as diethyl ether or 
tetrahydroluran. at a temperature between about -78«>C to about 0«C. preferably about 
.70<»C. 

In reaction 3 of Scheme 4. the suKonation of the piperidine compound of 
5 formulaXXtogiventhecorrespondingarylsuHonylpiperidinecompoundofformulaXIX 

is carried out by reacting XX with an arylsuHonylhaUde in the presence of triethylamlne 
and an aprotic solvent, such as methylene chloride, tetrahydrofuran or dioxane. at a 
temperature between about 20«»C to about 30'C. preferably at room temperature. 

In reaction 4 of Scheme 4. the aiylsutfonylplperidine compound of formula XDC 
10 is converted to the hydroxamlc add compound of fomtula XIII according to the 
procedure described above in reaction 3 of Scheme 1. 

Scheme 5 refers to the preparation of compounds of the formula XIV. which are 
compounds of formula I wherein Y Is nitrogen. X Is carbon, the dotted Hne between X 
and Y is absent, R« Is hydrogen and R« Is absent In reaction 1 of Schenw §, the 
15 compound of fomiula XXVI. wherein the R« and R*' protecting groups are each 
independently selected from the group consisting of carbobenzyloxy. benzyl and 
carbotertbutyloxy and R" Is caAobenzyloxy. (C,.C,)alkyl. benzyl, allyl or tert-butyl. is 
converted to the corresponding Imlne compound of fomiula XXV by the removal of ttie 
R» protecting group and subsequent reductive amination of the compound of formula 
20 XXVI. The R» protecting group is chosen such that it may be selectively removed In 
tiie presence of and wHhout loss of tiie R" protecting group. Removal of tiie R» 
protecting group from tine compound of fomiula XXVI Is earned out under conditions 
appropriate for tiiat particular R" protecting group in use which will not affect ttie R" 
protecting group. Such conditions include; (a) treatment vA\h hydrogen and a 
25 hydrogenation catalyst, such as 10% palladium on caiton. where R~ Is carbobenzyloxy 
and R'' is tert-butyl. (b) saponification where R~ is (C,-Ca)alkyl and R" is tert-butyl. (c) 
hydrogenolysis where R» is benzyl and R" is (C.-C,) aJlcyl or tert-butyl. (d) treatment 
with a strong acid such as trifluoroacetic add or hydrodiloric add where R» Is tert-butyl 
and R^' is (C,-C,)alkyl. benzyl or allyl. or (e) treatment witfi tributyttinhydride and acetic 
30 add in the presence of catalytic bis(triphenylphosphine) palladium (II) diloride where 
R" is aJlyl and R" Is {C,<;,)alkyl, benzyl or tert-butyl. The protective group may 
be selected such ttiat it is removed in tiie same readion step as ttie R» proteding 
group. 
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In reaction 2 of Scheme 5, the Imine compound of fom^ula XXV Is converted to 
the corresponding compound of fonnula XXIV by reacting XXV with a nudeophile of 
the formula R*M wherein M Is lithium, magnesium halide or calcium halide. The 
reaction is carried out in ether solvents, such as diethyl ether or tetrahydrofuran. at a 
5 temperature between about •7B'>C to about 0«C, preferably about -70«C. 

In reaction 3 of Scheme 5, the sulfonaiion of the piperidine compound of 
fomiula XXIV to give the corresponding arylsulfonylpiperidine compound of fonnula III 
is carried out according to the procedure described above in reaction 3 of Scheme ±. 
In reaction 4 of Scheme 5, the arylsulfonylpiperidine compound of formula XXIII 
10 is converted to the hydroxamic add compound of fonnulaXIV by (1) removing the R»". 
If needed, and protecting groups from XXIII followed by (2) reacting XXIII according 
to the procedure described above in reaction 3 of Scheme 1. Removal of the R»"> and 
R»' protecting groups from the compound of formula XXIII is carried out under 
conditions appropriate for that particular R» and R" protecting group In use. Such 
1 5 conditions include ttiose used above for removal of the R" protecting group In reaction 
1 of Scheme i. 

Phannaceutically acceptable salts of the addle compounds of the invention are 
salts formed with bases, namely cationic salts such as alkali and alkaline earth metal 
salts, such as sodium, littilum. potassium, caldum, magnesium, as well as ammonium 

20 slats, such as ammonium, trimethyl-ammonium, diethylammonlum, and tris- 
(hydroxymethyl)-methylammonium salts. 

Simiiarty acid addition salts, such as of mineral adds, organic cart>oxyllc and 
organic sulfonic adds e.g. hydrochloric add, methanesulfonic add. maldc add. are 
also possible provided a basic group, such as pyridyl, constitutes part of the stiucture. 

25 The ability of the compounds of formula I or their pharmaceutically acceptable 

salts (the compounds of the Invention) to inhibit matrix metalloproteinases or tiie 
production of tumor necrosis fador (TNF) and, consequentiy. demonstrate tiieir 
effectiveness for treating diseases characterized by matrix metalloproteinase or the 
production of tumor necrosis fador is shown by the fdlowing iQ yttro assay tests. 
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Bloloaical Assay 
Inhibition of Human Co «wn«»nMa fMMP-1\ 
Human recombinant collagenase is activated with trypsin using the following 
ratio: 10 ng trypsin per 100 fjg of collagenase. The trypsin and collagenase are 
5 incubated at room temperature for 10 minutes then a five fold excess (50 pg/10 pg 
trypsin) of soybean trypsin inhlbHor is added. 

10 mM stock solutions of inhibitors are made up in dimethyl sulfoxide and then 
diluted using the following Scheme: 

10 mM > 120 //M > 12 //M > 1.2 //M > 0.12 

10 Twenty-five microlHers of each concefitraBon Is then added In tripUcate to 

appropriate wells of a 96 well microfluor plate. The final concentration of InhlbHor will 
be a 1 :4 dilution after addition of enzyme and substrate. Positive controls (enzyme, no 
inhibitor) are set up In wells D1-D6 and blanks (no enzyme, no Inhibitois) are set In 
wells D7-012. 

1 5 Collagenase is diluted to 400 ng/ml and 25 |ii Is then added to appropriate wells 

of the microfluor plate. Rnal concentration of collagenase In the assay is 100 ng/ml. 

Substrate (DNP-Pro-Cha-Gly-Cys(Me)-Hls^frLys(NMA)-NH,) Is madeas aS mM 
stock in dimethyl sulfoxide and then diluted to 20 /iM In assay buffer. The assay Is 
initiated by the addition of 50 //I substrate per well of the microfluor plate to give a final 
20 concentration of 10 pM. 

Ruorescence readings (360 nM excitation. 460 nm emission) were taken at time 
0 and then at 20 minute intewals. The assay is conducted at room temperature with 
a typical assay time of 3 hours. 

Ruorescence vs time is then ptotted for both the blank and collagenase 
25 containing samples (data from triplicate determinations Is averaged). A time point that 
provkles a good signal (the blank) and that Is on a linear part of the cun/e (usually 
around 120 minutes) is chosen to detennine 10,0 values. The zero time is used as a 
blank for each compound at each concentration and these values are subtracted from 
the 120 minute data. Data is plotted as Inhibitor concentration vs % control (inhlbHor 
30 fluorescence divided by fluorescence of collagenase alone x 100). \C^s are 
determined from the concentration of InhlbHor thai gives a signal that Is 50% of the 
control. 
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If ICjo's are reported to be <0.03 fjM then the ir^hlbttors are assayed at 
concentrations of 0.3 //M. 0.03 fjM, 0.03 fjM and 0.003 //M. 

Inhibition of Gelatinase fMMP-2^ 
Inhibition of gelatinase activity is assayed using the Dnp-Pro-Cha-Gly-Cys(Me)- 
5 His-Ala-Lys(NMA)-NH, substrate (10 iM) under the same conditions as Inhibition of 
human collagenase (MMP-1). 

72kD gelatinase is activated with 1 mM APMA (p-aminophenyl mercuric acetate) 
for 15 hours at 4«C and is diluted to give a final concentration In ttie assay of 100 
mg/ml. Inhibitors are diluted as for inhibition of human coUagenase (MMP-1) to give 
10 final concentrations In ttie assay of 30 //M. 3 /M. 0.3 pM and 0.03 //M. Each 
concentration is done in triplicate. 

Ruorescence readings (360 nm excitation. 460 omission) are taiten at time zero 
and then at 20 minutes intervals for 4 hours. 

ICgo's are detennined as per inhibition of human coBagenase (MMP-1). If ICao's 
15 aro reported to be less than 0.03 //M. tiien ttio inhibitors are assayed at final 
concentrations of 0.3 ;/M. 0.03 //M. 0.003 fjM and 0.003 /iM. 

Inhibition of Stromelvst n AeHvitv rMMP-3^ 
Inhibition of stromelysin activity is based on a modified spectrophotometric 
assay described by Welngarten and Foder (Weingarten. H. and Feder, J.. 
20 Spectrophotometric Assay for Vertebrate Collagenase, Anal. Biochem. 14L 437-440 
(1985)). Hydrolysis of tiie \h\o peptoiide substrate [Ac-Pro-Leu-GIy- 
SCH[CHjCH(CH,)jJC0-Uu-Gly-0CjH5] yields a mercaptan fragment ttiat can be 
monitored in the presence of Ellman's reagent. 

Human recombinant prostromelysin is activated wXh trypsin using a ratio of 1 fA 
25 of a 1 0 mg/ml trypsin stodt per 26 ftg of stromelysin. The trypsin and stromelysin are 
incubated at 37»C for 15 minutes followed by 10 fA of 10 mg/ml soybean trypsin 
inhibitor for 10 minutes at 37^0 for 10 minutes at 370C to quench trypsin activity. 

Assays are conducted in a total volume of 250 fA of assay buffer (200 mM 
sodium chloride. 50 mM MES. and 10 mM calcium chloride. pH 6.0) in 96-well microliter 
30 plates. Activated stromelysin is diluted in assay buffer to 25 //g/ml. Ellman's reagent 
(3-Carboxy.4-nitrophenyi disulfide) is made as a IM stod< in dimettiyl formamide and 
diluted to 5 mM In assay buffer with 60 pi per well yielding at 1 mM final concentration. 

10 mM stocit solutions of inhibHors are made in dimetiiyl sulfoxide and dButed 
serially in assay buffer such tiiat addition of 50 //L to tiie appropriate weiis yields final 
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concentrations of 3 fiM, 0.3 fM, 0.003 //M. and 0.0003 fjM. All conditions are 
completed in triplicate. 

A 300 mM dimethyl suHoxide stock solution of the peptide substrate is diluted 
to 1 5 mM in assay buffer and the assay is initialed by addition of 50 //I to each well to 
5 give a final concentration of 3 mM substrate. Blanks consist of the peptide substrate 
and Ellman's reagent without the enzyme. Product fomnation was monitored at 405 nm 
with a Molecular Devices UVmax plate reader. 

IC,o values were detemiined In the same manner as for collagenase. 

Inhlbftlon of MMP-13 

10 Human recombinant MMP-13 Is activated with 2mM APMA (p-amlnophenyl 

mercuric acetate) for 1 .5 houre, at 37'C and Is diluted to 400 mg/ml In assay buffer (60 
mM Tris, pH 7.5. 200 mM sodium chloride, 5mM calcium chloride. 2DnM zinc chloride, 
0.02% brij). Twenty-five microliters of dUuted enzyme is added per weH of a 96 well 
microfluor plate. The enzyme is then diluted In a 1 :4 ratio In the assay by the addition 

1 5 of inhibitor and substrate to give a final concentration In the assay of 100 mg/ml. 

10 mM stock solutions of inhlbftors are made up In dimethyl sulfoxide and then 
diluted in assay buffer as per the inhibitor dUuUon scheme for inWbltton of human 
collagenase (MMP-1): Twenty-five mIcroliterB of each concentradon is added In 
triplteate to the microfluor plate. The final concentrations In the assay are 30 f/M, ^M, 

20 0.3 //M, and 0.03 //M. 

Substrate (Dnp.Pro-Cha-Gly-Cys(Me)-His-AIa-Lys(NMA)-NH,) Is prepared as for 

inhibition of human collagenase (MMP-I ) and 50 //I is added to each well to give a final 

assay concentration of 10 fjM. Fluorescence readings (360 nM excitation; 460 

emission) are taken at time 0 and every 5 minutes for 1 hour. 

25 Positive controls consist of enzyme and substrate with no inhibitor and blanks 

consist of substrate only. 

\C^s are detenninod as per Inhibition of human collagenase (MMP-1). If ICjo's 
are reported to be less than 0.03 fM. Inhlbttors are then assayed at final concentrations 
of 0.3 //M. 0.03 nM, 0.003 fiM and 0.0003 fjtA. 
30 Inhlbmon of TNF Production 

The ability of the compounds or the phannaceutically acceptable salts thereof 
to Inhibit the production of TNF and. consequently, demonstrate their effectiveness for 
treating diseases involving the production of TNF Is shown by the following in yrtro 
assay: 
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Human mononudear cells were isolated from antl-coagulated human blood 
using a one^tep Rcoll-hypaque separation technique. (2) The mononudear cells were 
washed three times in Hanks balanced salt solution (HBSS) with divalent cations and 
resuspended to a density of 2 x 10" /ml in HBSS containing 1% BSA. Differential 

5 counts detemiinwd using the Abbott Cell Dyn 3500 analyzer indicated that monocytes 
ranged from 17 to 24% of the total cells In these preparations. 

180// of the ceil suspension was allquoted into flats bottom 96 well plates 
(Costar). Additions of compounds and IPS (lOOng/ml final concentra«on) gave afinal 
volume of Z<QOtA. All conditions were performed In triplicate. After a four hour 

10 incubation at Zl^C in an humidified CO, Incubator, plates were removed and 
centrifuged (10 minutes at approximately 250 x g) and the supematants removed and 
assayed for TNFa using the R&D BJSA Kit 

For administration to mammals, Induding humans, for the InWbltlon of matrix 
metalloproteinases or the production of tumor necrosis factor (TNF). a variety of 

1 5 conventional routes may be used induding orally, paronteralty and topically. In general, 
the compound of the Invention wlB be administered oraUy or parenterally at dosages 
between about 0.1 and 25 mg/kg body weight of the subject to be treated per day, 
preferably from about 0.3 to 5 mg/kg. However, some variation In dosage will 
necessarily occur depending on the condition of the subject being treated. The person 

20 responsible for admlnistralton will, In any event, detennine the appropriate dose for the 
individual subject. 

The compounds of the invention can be administered In a wide variety of 
different dosage fonns. In general, the therapeutteally effective compounds of this 
invention are present In such dosage fonns at concentration levels ranging from about 

25 5.0% to about 70% by weight. 

For oral administration, tablets containing various exdplents such as 
mlcrocrystainne cellulose, sodium citrate, caldum carbonate, dicaldum phosphate and 
glydne may be employed along with various dislntegrants such as starch (and 
preferably com. potato or tapioca starch), alginic add and certain complex sUicates. 

30 together with granulation binders like polyvinylpyrToiidone. sucrose, gelation and acada. 
Additionally, lubricating agents such as magnesium stearate, sodium iauryl sulfate and 
talc are often very useful for tablettlng purposes. Solid compositions of a similar type 
may also be employed as fillers in gelatin capsules; preferred materials in this 
connection also indude lactose or milk sugar as well as high molecular weight 
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polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral 
administration, the active ingredient may be combined with various sweetening or 
flavoring agents, coloring matter or dyes, and. if so desired, emulsifying and/or 
suspending agents as well, together with such diluents as water, ethanol, propylene 

5 glycol , glycerin and various like combinations thereof. In the case of animals, they are 
advantageously contained in an animal feed or drinking water in a concentration of 6- 
SOOO ppm, preferably 25 to 600 ppm. 

For parenteral administration (Intramuscular, intraperitoneal, subcutaneous and 
intravenous use) a sterile Injectable solution of ttie active Ingredient is usually prepared. 

10 Solutions of a therapeutic compound of tiie present invention In oHher sesame or 
peanut oil or in aqueous propylene glycol may be employed. The aqueous solutions 
should be suitably adjusted and buffered, preferably at a pH of greater than 8, If 
necessary and ttie liquid diluent first rendered Isotonic. These aqueous solutions are 
suitable intravenous injection purposes. The oily solutions are suitable for intraarticular, 

15 intramuscular and subcutaneous Injection purposes. The preparation of all ttiese 
solutions under sterile conditions is readily accompBshed by standard pharmaceutical 
techniques well known to Vnose skilled In ttie art. In the case of animals, compounds 
can be administered Intramusculariy or subcutaneously at dosage levels of about 0.1 
to 50 mg/kg/day. advantageously 0.2 to 10 mg/kg/day given in a single dose or up to 

20 3 divided doses. 

The present Invention is Illustrated by tiie foUowIng examples, but ft Is not llmKed 

to the details thereof. 

EXAMPLE 1 

I2R. 4H\.1.f4-MethowAanzeneaulfonvlV4^D lparagine.1^arbonvn-plperidlne.2- 

25 earboxvllc geld hydroxy amlda hydrochloride 

(a) To a stirred, cold (-78 «C) sohjtion of (2R)-2-benzyloxycarbonylamino- 
pentanedioic add 1-tert-butyl ester 5^nettlyl ester (5.6g, 15.9 mmol), prepared as 
described in J. Org. Chem.. 55. 171M721 (1990) and J. Med. Chem.. 39. 73^ (1996). 
in 30 mL of tetrahydrofuran was added IHhhim bls(trimethylsUyl)amkle (40 mL. 1 M In 

30 tetrahydrofuran, 39.8 mmol). The resulting mixture was stirred for 1 hour at-46 «»C and 
ttien recooled to -78 'C. Allyl bromide (52 mU 63.7 mmol) was then added. Alter 2 
hours «ie reaction vws quenched by ttie addition of 1 M aqueous hydrogen chteride. 
at -78 <»C. The mixture was ttien extracted with dlettiyl ottier. The combined ettiereal 
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Gxtracts were washed with brine and the mixture was dried over sodium sulfate. After 
filtration and concentration of the filtrate, the crude product was purified by silica gel 
chromatography (elution with 1:5 ethyl acetate/hexanes) to provide (2a4B)-4-allyt-2- 
benzyloxycarbonylamino-pentanedioic add l-tert-butyl ester 5-methyl ester. 

5 (b) Ozone gas was bubbled through a stirred, cold (-78 ''C) solution of (2E4BH* 
aliyl-2-benzyloxycarbonylamino-pentanedioic add 1-tert-butyl ester 5-methyi ester (5.0 
g. 12.8 mmol) In 100 mL of 10:1 methanol/methylene chloride, and 0.73 mL of acetic 
add until a blue color persisted. Nitrogen gas was then bubbled through the solution 
until the blue color dissipated. The mixture was warmed to ambient temperature and 

1 0 dimethyl sulfide (2.8 mL. 3.83 mmol) was added. The mixture was stinted for 48 hours, 
diluted with methylene chloride, and washed with 10% aqueous sodium carbonate, 
brine, and the mixture was dried over sodium sulfate. Rttration and concentration of 
the filtrate provided (2R.4S)-6-methoxy-piperidine-1 ,2,4-tricarboxylic add 1 -benzyl ester 
2-tert-butyl ester 4-methyl ester as a dear oil. which was used In the subsequent step 

1 5 without purification. 

(c) A mixture of (2R.4S)-5-methoxy-plperidlne-1 .2,4.tricarboxyllc add 1 -benzyl ester 
2-tert-butyl ester 4-methyl ester (4,85 g, 1 1 .9 mmol) and 10% palladium on carbon (500 
mg) in 100 mL of ethanol was shaken under a 45 psi atmosphere of hydrogen gas for 
1 .5 hours. The mixture was filtered through nylon and the filtrate was concentrated to 

20 provide (2R,4R)-piperidine-2,4-dlcarboxylic add 2-tert-butyl ester 4^ethyl ester as Dght 
yellow oil. which was used In the subsequent step without further purification. 

(d) To a stin-ed, cold (0 ^C) solution of (2a4B)-pip«ri<>'"^2.4-dlcarbo)cyllc add 2- 
tert-butyl ester 4.methyl ester (2.7 g, 1 1 .1 mmol) and triethylamine (4.6 ml, 33.3 mmol) 
In 30 mL of methylene chloride was added 4-methoxy-benzenesulfonyl chloride (2.3 g. 

25 11.1 mmol). The mixture was warmed to ambient temperature and stirred for 4 hours. 
The reaction was quenched by the addition of aqueous ammonium chloride and the 
mixture was extracted with ethyl acetate. The combined organic extracts were washed 
with brine, and the organic mixture was dried over sodium sulfate. After filtration and 
concentration of the filtrate, the resulting crude product was purified by siBca gel 

30 chromatography (eluUon with 3:8 ethyl acetate/hexanes) to provide (2a4B)-H4- 
methoxy-benzenesulfonyl)-piperidlne-2,4^icarboxylic add 2-tert-butyl ester 4-methyl 

ester. 
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(e) To a stirred, cold (0 oC) solution of (2R.4R)-1-(4^nethoxy-benzenesulfonyl)- 
piperidine-2.4-dicaiboxylic add 2-tert-butyl ester 4Mnethyl ester (4.4 g. 10.6 mmol) In 30 
mL of methylene chloride was added 10 mL of trWuoroacetlc add dropwise. The 
mixture was stirred for 1 hour at 0 «C and for 8 houre at ambient temperature. 

5 Concentration provided (2a4a)-'«-(4-methoxy-benzenesulfonyl)-piperidlne.2.4- 
dicarboxylic add 4Hnethyl ester, which was used in the subsequent step without 
purification. 

(f) To a stirred solution of (2a4fi)-H4-methoxy-benzenesulfonyl)-piperidlne.2.4- 
dicarboxylic add 4^nethyl ester (4.4 g. 12.3 mmol). Obenrylhydroxylamlne 

10 hydrodiloride (2.15 g. 13.5 mmd). and triethylamlne (5.15 mL. 36.9 mmol) was added 
ben20tria2ol-1.yloxy-tris(dlmethylamino)phosphonlumhexafluorophosphate(6.0g,12.3 

mmol) at ambient temperature. The resulting mixture was stirred for 24 houra. The 
mixture was diluted wHh ethyl acetate and washed with 1 M aqueous hydrogen 
chloride, aqueous sodium bicarbonate, and brine. The organic mixture was dried over 
1 5 magnesium sulfate, filtered, and the filtrate was concentrated. The cmde residue was 
purified by siUca gel chromatography (elutlon with 5% methanol in methylene chloride) 
to provide (2a4a)-2-benryloxycarbamoyl-1-(4Knethoxy-benzenesulfonyl)-piperidine- 

4-cari}oxylie add methyl ester as a coloriess solid. 

(g) To a stirred cold (0 "C) solution of (2R.4B)-2-benryloxycart5amoyl-1 -(4^nethoxy- 
20 ben2enesuHonyl)-piperidine-M»rboxylic add methyl ester (4.0 g, 8.6 mmol) In 10 mL 

of 9:1 methanol/water was added lithium hydroxide monohydrate (1 .8 g. 43 mmol). The 
mixture was stirred for 2 hours before Amberiite IR-120 resin (96 g) was added. Alter 
1 5 minutes, the mixture was filtered and the filtrate was concentrated to give (2a4B)-2- 
ben2yloxycarbamoyl-1-(4-methoxy.ben2enesulfonyl)-piperidlne-4K»rboxylicadd.wWch 

25 was used in the subsequent reaction without purification. 

(h) To a stirred solution of (2a4fi)-2-benzyloxycarbamoyl-1-(4Hnethoxy- 
ben2ene8ulfonyl)-piperidine4-caiboxyllc add (500 mg. 1.11 mmol). tert- 
butyloxycart)onyl piperazine (226 mg. 1.21 mmol), and triethylamine (0.47 mL, 3.33 
mmol) was added ben20triazol-1-yloxy-tris(dimethylamino)phosphonium 

30 hexafluorophosphate (535 mg. 1.21 mmol) at ambient temperature. The resulting 
mbcture was stirred for 24 hours. The mixture was diluted wHh ethyl acetate and 
washed with 1 M aqueous hydrogen chloride, aqueous sodium bicarbonate, and brine. 
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The organic mixture was dried over magnesium suKate, filtered, and the filtrate was 
concentrated. The crude residue was purified by siilca gel chromatography (elution 
with 2% methanol in methylene chloride) to provide (2a4B}-4-l2-ben2yloxycafbamoyl-1- 
(4-methoxy-benzene8ulfonyl)-piperidlne-4-caibohyl]i9lperazine-1-carboxylic add tert- 

5 butyl ester as a coloriess solid. 

(i) Amixlureof(2B,45)-4-{2-benryloxycarbamoyl-l-(4-methoxy-benzene- sulfonyl)- 
piperidine-4-caibonyll-plperazine-1-cart>oxyUc add tert-butyl ester (500 mg, 0.81 mmol) 
and 5% palladium on barium sulfate (250 mg) In 10 mL of methanol was shaken under 
a 40 psi atmosphere of hydrogen gas for 1.5 hours. RHrallon through nylon and 
10 concentration of the filtrate provided (2a4a)-4-I2-hydroxycarbamoyl-1-(4-methoxy- 
benzenesulfonyl)-plperidinewKarbonyfl-plperazlne-1-cart30xyHc add teit-butyl ester as 
a coloriess solid, which was used In the subsequent step without purification. 

(J) Hydrogen chloride gas was bubbled through a cold (O^C) solution of (2E4fi)'4- 
[24iydroxycarbamoyl-1-(4Hnethoxy-ben2enesulfonyl)i>lperietoe-4-carbonyn-^^ 

1 5 cartjoxylic add tert-butyl ester (420 mg, 0.8 mmol) for 1 0 minutes. After an additional 
20 minutes the mixture was concentrated to provide (2a 4a)-1-(4-methoxy- 
ben2ene8ulfonyl)-<Hpipera2lne-1-carbonyl)-piperidlne^-cafboxyllc add hydroxyamide 
hydrochloride as a coloriess solid: Mass spectrum (atmospheric pressure chemical 
ionization; basic mode) mtZ (M+H) 427. 366; 'H NMR (dimethyl sulfoxide^ 400 MHz. 

20 ppm) S 10.70 (bd. 1 H. d = 2.7 Hz). 9.06 (bs. 2 H), 8.84 (bs. 1 H). 7.70 (dd. 2 H. J » 
8.9. 2.9 Hz). 7.06 (dd. 2 H. J = 8.9, 2.9 Hz). 4.42 (bs, 1 H), 3.80 (s. 3 H), 3.80-3.20 (m. 
6 H). 3.04 (m. 4 H). 2.76 (m, 1 H). 1 .79 (bd. 1 H. J = 13.5 Hz), 1 .52 (bd. 1 H, J = 12.6 
Hz), 1.32 (m, 1 H) 1.14 (ml H). 

Example 2 

25 f2R.4R1.1.f3»f4-FluorophenoxvV.orop anB.1.8uifonv»-2'hvdroxvcarbamovU 

piperidlne-4-carboxvllc acid methvl ester 

(a) Toastirredsolutionof(2R,4R)-piperidine-2,4-dicart)Oxylicadd2-tert-butyl 

ester 4-methyl ester (920 mg. 3.78 mmol) and triethylamine (1 .58ml, 1 1.3 mmol) In 10 

mL of methylene chloride was added a solution of 3K4-auorophenoxy)-propane-1- 
30 sulfonyl chloride (1 .05 g, 4.16 mmol) In 2 mL of methylene chloride under a nitrogen 

atmosphere. The mixture was stirred for 1 6 hours at ambient temperature (22 'C). then 



r 
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diluted vmth 20 mL ot 1 N hydrochloric add and 20 mL of methylene chloride. The 
organic layer was removed and washed with brine and dried over sodium sulfate. 
Filtration and concentration of the filtrate gave 2.8 g of a yellow oil. which was purified 
by flash chromatography (3:2 hexanes/ethyl acetate elution) to give 1 .1 5 g (2a4B)-1 -13- 
5 (4.fluoro-phenoxy)-propane.1-sulfonyl]-plperidlne-2.4-dlcarboxytlcadd2-tej1.butyl^^^ 

4-methyl ester of as a yellow oil. 

(b) To a stirred, cold (0 «C) solution of (2a4B)-1-I3-(4-fluorophenoxy)-propano-l- 
sulfonylJ-piperidine-2.4-dlcarboxyllc add 24ert*utyl ester 4^nethyl ester (1.15 g, 2.6 
mmd) in 10 mL of methylene chloride was added 10 mL of trifluroacetlc add. The 

1 0 mixture was allowed warni to ambient temperature (22 «»C) over 1 6 hours. The mixture 
was concentrated in vacuo to give 970 mg of crude {2R,4R)-1.[3-(4-fluorophenoxy). 
propane-1-suifonyll-piperidine-2.4-dlcaiboxyllc add 4-methyl ester as a orange solid. 

(c) To a stirred solution of (2a4a)-M3-(4^uo'»phenoxy)-propane-1.sulfonyll- 
piperidtne.2.4Klicarboxyllc add 4^nethyl ester (970 mg, 2.4 mmol) In 5 mL of methylene 

15 chloride was added triethylamine (1.0 mU 7.2 mmol) and Q*enzylhydroxylamlne 
hydrochloride (410 mg, 2.64 mmol) at ambient temperature (22 ^C). To the resulting 
solution was added ben20trla2ol.1-yloxy.tri8(dlmethylamino)pho8phonlum 
hexafluorophosphate (1.17 g, 2.64 mmol) and the mixture was stirred for 16 hours 
under a nitrogen atmosphere. The mixture was dUuted with 25 mL of 1 N hydrochloric 
20 add and 25 mL of ethyl acetate. The organic layer was removed and the aqueous layer 
was extracted with ethyl acetate (2 x). The combined organic layers were washed with 
saturated aqueous sodium cartionate (1 x) and brine (1 x). The organic layer was dried 
(sodium sulfate), fiHered, and the filtrate was concentrated in vacuo. Purification of the 
viscous yellow residue by flash chromatography (elutlng with 1 :1 ethyl acetate/hexanes) 
25 gave 810 mg of (2B.4R)-2-benzyloxycarbamoyl-1-(3-(4-fluorophenoxy)-propane-1. 
sulfonyll-piperidine-4-carboxyllc add methyl ester as a dear oil. 
(d) A mixture of (2B.4R)-2-ben2yloxycarbamoyl-1-l3-(44uorophenoxy)-propane-1- 
sulfonyll-piperidine-4-carboxylic add methyl ester (800 mg. 1 .57 mmol) and 200 mg of 
5% palladium on barium sulfate in 15 mL of methanol was shaken In a Pan^ apparatus 
30 under a 40 psl hydrogen gas atmosphere for 2 hours. The catalyst was removed by 
passage of the mixture through a 0.46 //m nylon filter and the filtrate was concentrated 
to give 650 mg of (2a4R)-1-(3-(4-fluorophenoxy)-propane-l-sulfonyll-2- 
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hydroxycarbamoyl-piperidin©-4-carboxyllc add methyl ester as a white foam: MS 
(atmospheric pressure chemical lonlzatiof)) addic mode, 417 (M-1); 'H NMR (400 MHz, 
CDCI,) S S.94-6.97 (m, 2 tl). 6.80-6.83 (m, 2 tD. 4.56 (s. 1 H). 4.03 (t, 2 tl J = 5.3 Hz). 
3.83 (d. 1 tl, J = 12.9 Hz). 3.68 (s. 3 H). 3.15-3.28 (m, 3 td). 2.76 (t, 1 H. J = 11.5 Hz). 
5 2.54 (d. 1 H, J = 13-5 Hz). 2.26 (d, 2 M . jJ = 6.9 Hz), 2.02 (m. 1 fcL J = 13.0 Hz), 1.73- 
1.78 (m, 1 tD. 1.56-1.62 (m. 1 tD- 

Example 3 

(2R.4RV1.f3W4.nuoroDhenoxv^.pro panft-1-aulfenvn-2-hvdroxvcarbamovl- 
DiDeridlne-4-carboxviic acid 

10 To a stirred, cold (0 «»C) solution of (2R,4E)-1-l3-(4-fluorophenoxy)-propan©-1- 

sulfonyll-2-hydroxycarbamoyl-piperidine-4-carboxyllc add methyl ester (400 mg, 0.96 
mmol) in 5 mL of a methanol/water mixture (10:1) was added lithium hydroxide 
monohydrate (120 mg, 2.88 mmol). After 3 hours at 0 »C. prerinsed (methanol) 
Amberlite resin (4.1 g) was added. The mixture was filtered and the filtrate was 

15 concentrated to give 370 mg of (2R,4R)-1-l3-(4-fluorophenoxy)-propane-1-sulfonyn-2- 
hydroxycarbamoyl-piperidine^K»rt)oxylic add as a white foam: MS (atmospheric 
pressure chemical ionization) acidic mode, 403 (M-1). 

Example 4 

f2R.4R^.1-r4-(4^uorobenavloxv^-toenz ene8ulfonvll-2-hvdroxvcarfaamovl» 
20 piperidlne-4-carboxvllc acid me thvl ester 

4-(4-Ruoro-benzyloxy)-benzenesulfonyl chloride. MS: 465 (M-1). 

The titled compound of example 4 was prepared by a method analogous to 
that described in example 2 using the reagents. 

Example 5 

25 f2R.4RM.r4-f4.^uorobenavloxv\-benz enaaulfonvn-9-hYdroxveaffaamovl- 
p|peridlne-4-<sarboxvllc acid . MS: 451 (M-1). 

The titled compound of example 5 was prepared by a method analogous to 
that described in example 3 starting with i-l4-(4-nuoro^}enzyloxy)-benzenesulfonyl]- 
2-hydroxycarbamoyl-plperidlne-4<aiboxylic add methyl ester. 
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?R ,3S-/i.r4.(4-FiuQreban2vlo wW»anzen*iT^^|f0nvll-2-hvd''oxvearbamov|. 
piparlriln-a ^lV^rbg mle add laooronvl •rtar 

(a) To a stifTod, cold (0 •€) solution of the known (Agaml, C; Hamon, L; 

5 Kadouri-Puchot. C; La Guen. V J. Pro. Chem. 1996. §1, 5736-5742) l4S-4a.9a.9afll- 
1-oxo-4.phenyl-octahydro-pyrido(2.1-cJl1,41oxa2ine-9-carboxylic acid methyl ester 
(8.28 g, 2.86 mmol) in 100 mL of tetrahydrofuran was added 2.39 mL of 
concentrated hydrochloric acid. After 5 minutes the mixture was concentrated to 
dryness. The resulting solid was suspended in ethyl acetate and the mbrture was 

1 0 stirred for an hour. The solids were collected by filtration, rinsed with ethyl acetate, 
and dried to give 9.04 g of a white solid. 

Two grams of this solid was dissolved In 26 mL of 6 N hydrochloric acid and 
heated at reflux for 6 hours. The mixture was cooled to 0 »C and neutralized with 3 
N sodium hydroxide and concentrated in vacuo. The resulting solids were 
1 5 suspended in chlorofomi and passed through a 46 |rtn nylon filter. The filtrate was 
concentrated to a yellow oil which was purified by flash chromatography (eluting 
with 2:1 hexanes/ethyl acetate with 1% acetic add) to give 802 mg of (4S- 
4a.9o.9aa)1-oxo-4-phenyl-octahydro-pyrido[2,1-cl[1,4]oxa2ine-9-carboxylic add as 

white solid. 

20 (b) To a stirred soluUon of (4§-4or,9a,9afll1 -oxo^henyl-octahydro- 

pyrido(2.1-cl[1.4]oxa2lne-9<afboxyBc add (568 mg, 2.06 mmol) In IS mL of 
benzene was added triethylamine (0.28 mL, 2.06 mmol) and diphenylphosphoryl 
azide (0.44 mL. 2.06 mmol) at 22 under a nitrogen atmosphere. The mixture wai 
stirred at 22 «C for 46 minutes and at reflux for 50 minutes before 2-propanol (3.2 

25 mU 41 .2 mmol) was added. After an additional 20 hours at reflux the mixture was 
cooled to 22 «>C and concentrated in vacuo. The residue w«s taken up In ethyl 
acetate and the resulting solution was washed vrfth 5% citric add. water, saturated 
aqueous sodium bicartsonate. and brine. The organic layer was dried (sodium 
sulfate), filtered, and the filtrate was concentrated in vacuo. The yellow residue was 

30 purified by flash chromatrography (eluting with 3:1 hexanes/ethyl acetate) to give 
402 mg of [4S^.9o.9afll(1-oxo-4-phenyl-octahydro^)yrido(2.1■c][1.41oxaz^n-9-yl)- 

cart>amic add isopropyl ester as white solid. 
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(c) A mixture of (4S-4a.9a.9aol(1 -oxo-4-phenyl-octahydro-pyrido[2.1 • 
c][1,4]oxazin-9-yl)-carbamic acid isopropyt ester (900 mg . 2.71 mmol) and 20% 
palladium hydroxide on carbon (920 mg) In 77 mL of ethanolMater (10:1) was 
shaken in a Pan" apparatus under a 45 psi hydrogen gas atmosphere for 72 hours. 

5 The catalyst was removed by passage of the mixture through a 0.45 //m nylon filter 
and the filtrate was concentrated to give 610 mg of 2B.3S-3- 
isopropoxycarbonylamino-plperidine-2-carboxylic add as white solid. MS: 229 (M-1). 

(d) To a stirred solution of 2B,3S-3-l6opropoxycarbonylamino^^iporidlno•2• 
carboxylic acid (320 mg, 1 .39 mmol) In 6 mL of methylene chloride was added 

1 0 triethylamine (0.58 mL, 4.17 mmol) followed by 4H4-f!uorobenryloxy)- 

benzenesulfonyl chloride (460 mg, 1 .53 mmol). After 16 hours at 22 the mixture 
was partioned between 1 N hydrochloric add and ethyl acetate. The organic layer 
was removed and washed with brine and dried over sodium sulfate. RItration and 
concentration of the filtrate gave 480 mg of crude 2R,3S-1-l4-(4-fluorobenzyloxy)- 

1 5 benzenesulfonyl]-3-lsopropoxycart3onylaminoi3lperidlne-2-carboxylic add as a light 

yellow solid. 

(e) To a stinted, cold (0 «C) solution of crude 2R,3S-1-{4-(4- 
fluoroben2yloxy)-ben2enesulfonyl]-3-lsopropoxycarbonylamino-piperidine-2- 
cartjoxylic add (380 mg, 0.77 mmol) In 5 mL of methylene chloride was added 

20 triethylamine (0.32 mU 2.31 mmol) followed by benzotriazol-l-yloxy- 

tris(dimethylamino)phosphonium hexafluorophosphate (510 mg, 1.15 mmol). The 
resulting solution was stlnred for 2 minutes at 0 «C under a nitrogen atmosphere 
before 0-(trimethylsilylethyl)hydroxylamine hydrochloride (195 mg. 1.15 mmol) was 
added. The mixture was allowed to warm slowly to 22 »C over 14 hours. The 

25 mixture was concentrated In vacuo and the residue was diluted with water and 
extracted with ethyl acetate/diethyl ether (1:1; 3 x). The combined organic extracts 
were washed with saturated aqueous carbonate (2 x). water (2 x), and brine (1 x). 
The organic layer was dried (magnesium sulfate), filtered, and the filtrate was 
concentrated In vacuo. The yellow residue was purified by flash chromatography 

30 (eluting with 65:35 hexanes/ethyl acetate) to give 300 mg of 2B.3S-I1-[4-(4- 

fluorobenzyloxy)-benzenesu!fonyl]-2-(2-trimethylsllanyl-ethoxycafbamoyl)i>lperid'i^^ 

yl]-carbamic add isopropyl ester as a white foam. MS: 610 (M+1), 
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(f) To a stirred, cold (0 «C) solution of 2R.3S.[1 .t4-{4-fluorobenzyloxy)- 
ben2enesulfonyl]-2-(2-trifn8thylsilariyl-«thoxycarbafnoy«)-piperidin-3-yll-carbami^ 

Isopropyl estar (265 mg. 0.44 mmol) In 4 mL of methylene chloride was added 3 mL 
of trifluoroacBtic add. The resulting colorless solution was allowed to warm to 23 'C 

S over 2 hours and was stirred for an additional 28 hours. The mixture was 
concentrated in vacuo to a solid/foam, which was suspended In ethyl acetate 
hexanes (1:6) and stirred for 10 hours. The white solids were collected by filtration, 
rinsed with hexanes, and purified further by flash chromatography (eluting with 7:3 
ethyl acetate/hexanes with 1% acetic add) to give 130 mg of 2B,3S-1-[4-(4- 

10 fiuorobenzyloxy)ben2enesuHonyll-2-hydroxycafbamoyli)lperidin-3-yl)-carbamlc add 

isopropyl ester as a white solid/foam. MS: 610 (M-H). 

a-<S\^/4'^uQroblDhenvl-4^uifonvlV gg-<«imethivl-thlomomhollne^ 
carboxvllc add hvdroxvamlde 

1 5 (a) To a stirred solution of the known (PCT Publication WO 97/20824) 3- 

(S)-dimethylthexylsllyl-2,2-dimethyl-tetrahydro-2ti-1,4-thiazine-3<afboxylate (1.17 g. 
3.70 mmol) in 6 mL of methylene chloride was added triethylamine (1.02 mL. 7.40 
mmol) followed by 4'-fluoroblphenylsulfonyl chloride (1.0 g, 3.70 mmol). The 
resulting solution was stirred for 56 hours at 23 «»C. The reaction mixhjre was diluted 

20 with methylene chloride and washed with water. The organic layer was concentrated 
in vacuo; the residue was dissolved in methanol, and the mixture was heated at 
reflux for 6 hours. The mixture was cooled to 23 "C and concentrated In vacuo. The 
residue was purified by flash chromatography (eluting with 3:7 ethyl acetate/hexanes 
with 0.1% acetic add) to give 670 mg of 3-®-4-(4'-fluoroblphenyl-4-sulfonyl)-2> 

25 dimethyl-thiomorpholine-3KariJOxyllc add as a whfte foam/solid. MS: 427 (M+NH.). 

(b) To a stirred, cold (0 'C) solution of 3.(S)-4-(4'.fluorobiphenyi-4- 
suHonyl)-2.2-dimethyl-thiomorpholine-3<arboxylic add (605 mg, 1.48 mmd) In 5 mL 
of methylene chloride was added triethylamine (0.62 mL, 4.43 mmol) under a 
nitrogen atmosphere. Ben20tria2oH-yloxy-tris(dimethylamino)phosphonlum 
30 hexafluorophosphate (980 mg. 222 mmol) was added and the resulting solution 
was stirred for 5 minutes before OKtrimethylsllylethyl)hydroxylamlne hydrochloride 
(376 mg, 2.22 mmol) was added. The Ice balh was removed and the mixture was 
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Stirred for 20 hours at 23 «C. The mixture was diluted wHh aqueous ammonium 
chloride and extracted with 1:1 ethyl acetate/dlethyl ether (3 x). The combined 
organic extracts were washed with saturated aqueous sodium carbonate (2 x), water 
(1 X). and brine (1 x). The organic layer was dried (magnesium suKate), filtered, and 
5 the filtrate was concentrated In vacuo. The residual yellow oB was purified by flash 
chromatography (eluting with 3:7 ethyl acrtate/haxanes) to give 650 mg of 3-(SH- 
(4'.fluorobiphenyl-4-sulfonyl)-2.2-dimethyMhlomorphollneO-carboxyllc add (2- 

trimethylsilanyl-ethoxy)-amide as a whHe foam. MS: 523 (M-1). 

(c) A solution of 3'(S)'4-(4'-fluorobiphenyM-suHonyl)-2,2-dimethyl- 

10 thlomorpholino.3<arboxyllc add (2-trimethylsilanyl-ethoxy)-amide (650 mg. 1.24 
mmol) in 8 mL of trifluoroacetic add was stirred for at 22 «>C for 16 hours. The 
mixture was concentrated In vacuo and the residue was triturated with methylene 
diloride and diethyl ether. The solvent was removed to give 650 mg of a tan solid. 
The solid was suspended in 1:1 diethyl ether/hexanes and stirred gently for 20 

15 hours. The solids were collected by filtration (1:1 diethyl ether/hexanes rinsing) and 
dried to give 470 mg of 3.(§)-4.(4'^uoroblphenyU<ulfonyl)-2.2-dlmethyl- 
thiomorpholine^-cartjoxyllc add hydroxyamlde as whHe solid. MS: 423 (M-l). 

a.( S >^r4-(4-FliiorobaMVlo ^tY>fa«"^«"«»"'t""Yn-?^-**''"**'^'' 
20 thlomorpholina-a -carboxY "e add hvdroxvamlde 

(a) To a stirred, cold (0 "C) solution of the known (Belgian Patent 
Publication BE 893025) 2.2-dimethyl-thiomorpholine-3<!arboxylic add (600 mg. 3.42 
mmd) in 10 mL of 1:1 water/dioxane was added 6 N sodium hydroxide (1.2 mU 7.1 
mmol). To the resulting solution 4.(4^uorobenzyloxy)benzenesulfonyl diloride (1.08 

25 g. 3.77 mmol) was added. After 30 and 60 minutes an addiUonai 1 gram of 4-(4. 
fluoroben2yloxy)ben2enesulfonyl diloride and 1 .2 mL of 6 N sodium hydroxide was 
added. The mixture (pH ca. 12) was diluted with water and extracted with diethyl 
ether (1 x). The ethereal layer was washed with 1 N sodium hydroxide; the 
combined basic aqueous layers were addlfied to pH 3 using concentrated 

30 hydrochloric add. and the addle mixture was extracted with ethyl acetate (3 x). The 
combined organic extracts were dried (sodium sulfate), filtered, and the filtrate was 
concentrated in vacuo to give 820 mg of 3-(S)^[4-(4. 
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fluorobeniyloxy)ben2enesuMonyl]-2.2<limethyl-thtoinorphollne-3^oxylic add as a 
white solid. MS: 438 (M-1). 

(b) To a stirred, cold (0 "C) solution of 3.(§H-l4-{«luorobenzyloxy)- 
benzenesuHonylh2.2-dlmethyMhlomorphollne.3K«boxyl add (820 mg. 1.87 mmol) 

5 in 5 mL of methylene diloride was added triethylamlne (0.62 mU 3.74 mmol) under 
a nitrogen atmosphere. Ben20triazoH-yk)xy-tri8(dlmethylamlno)pho8phonium 
hexafluorophosphale (1.24 g. 2.81 mmoO was added and the resulting solution was 
stirred for 5 minutes before a(tert*utyldlmethytenyi)hydroxylamlne (550 mg, 3.74 
mmol) was added.The ice bath was removed and the mixture was stirred for 16 

10 hours at 23 -C. The mixture was diluted with aqueous ammonium chloride and 
extracted with ethyl acetate (3 x). The combined organic extracts were washed with 
water, brine, and dried over sodium sulfate. Filtration and concentration of the filtrate 
gave a viscous yeUow oil. whidi was purified by flash diromatography (elutlng with 
1 :3 ethyl aoetale/hexanes) to give 270 mg of 3-(S)-4-[4-(4- 

15 fluoroben2ytoxy)benzenesulfonyll-2.2^imethyMhlomorpholin^-3K»rboxyllc add m- 

butyldlmethylslloxy)-amlde as a whHe foam. MS: 569 (M+1). 

(c) To a stiired. cold (0 'C) solution of 3^-4.l4K4-fluorobenzyloxy). 
benzenesuHonyll.2.2-dlmethyl^omorphollne.3^art>oxy«c add (tert- 
butyldimethytsiloxy)-amlde (270 mg. 0.47 mmoO In 10 mL of tetrahydrofuran was 

20 added two drops of concentrated hydrodilcric add. After 30 minutes the mixture 
was diluted with 15 mL of tetrahydrofuran and the mixture was concentrated in 
vacuo to a volume of ca. 5 mL The volume was adjusted to ca. 25 mL with 
tetrahyrofuran and the mixture was concentrated again to ca. 5 mL This process 
was repealed twice more before the mixture was finally concentrated to dryness. 

25 The resulting solids were suspended In a mixture of hexanes and diethyl ether and 
the mixture was stirred for 16 hours. The solid were collected by filtration, rinsed with 
diethyl ether.and dried to give 180 mg of 3-(§)-4-l4-(4- 
fluoroben2yloxy)ben2enesulfonyll-2.2-dimethyMhlomorpholln6^ <aiboxylic add 

hydroxyamide as a white solid. MS: 463 (M-1). 'H NMR (400 MHz. dmso^,) 8 10.63 
30 (s. 1 id). 8.80 (bs. 1 H) 7.59.7.61 (m. 2 ti). 7.46-7.50 (m. 2 d). 7.17-7.21 (m. 2 b). 
7.09-7.12 (m. 2 Id). 5.12 (s. 2 ti). 3.99 (s. 1 !j). 3.87-3.93 (m. 1 ti). 3.69 (d. 1 d. J = 
12.7 Hz). 2.78-2.86 (m. 1 H). 2.44-2.50 (m. 1 ij). 1.35 (s. 3 iJ). 1.12 (s. 3ii). 
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praparatton 1 

4.f4.Fluorobe n*Y'Q«v^b*'gtn**""""'^'*^'°^'*'* 

To a stirred solution of A^iydroxybanzenesuHonic acid sodium salt dihydrate 
(5.13 g, 22.1 mmol) in 23 mL of 1 N sodium hydroxide was added a solution of 4- 

5 fluorobenzyl bromide (3.3 mL. 26.5 mmol) In 20 mL of ethanol. The mixture was 
heated at reflux for two days, then cooled to ambient temperature (22 «»C), 
whereupon a white preclpitaie formed. The flaky white soUds were collected by 
filtration, rinsed with ethyl acetate and diethyl ether, and dried to give 4. 95 g of 4-(4. 
fluoro-benzyloxy)-benzenesuHonic add sodium salt. A stirred solution of 4H4-auoro- 

10 benzyioxy)-benzenesulfonic acid sodium saH (13.0 g, 42.7 mmol) In 50 mL of thionyl 
chloride and two drops of dimethyHormamlde was heated at a gentle reflux for 8 
hours. The mixture was concentrated to a yellow solid wWch was suspended In ethyl 
acetate and filtered. The filtrate was concentrated to 11 .2 g of 4^4- 
fluoroben2yloxy)ben2ene8ulfonyl chloride as a Ught yellow solid: 'H NMR (400 MHz. 

15 CDCI,) & 7.95-7.98 (m. 2 d). 7.38-7.41 (m, 2 tD. 7.08-7.12 (m. 4 iJ). 5.12 (S. 2 H). 

f reparation 2 

^4.RuQropheno ?<YH'"'°«™-''-*"'*°"^'*'*''°^''^ 
To a stirred solution of 4-fluorophenol (5.0 g. 44.6 mmol) In 50 mL of toluene 
was added sodium hydride (60% dispersion In mineral oil, 1.78 g. 44.6 mmol) at 
20 ambient temperature (22 "C). After 20 minutes, a solution of 1 .SiJropane sulfone 
(3.9 mL. 44.6 mmol) in toluene was added slowly and the mixture was stirred for 16 
hours. The reaction was quenched by the addition of methanol and the mixture was 
concentrated in vacuo to an off-white solid. This solid was suspended In ethyl 
acetate, filtered, and the solids were collected and dried to give 10.9 g of 3^4- 
25 fluorophenoxy)-propane-1.8ulfonlc add sodium salt as an off-whHe powder. A stirred 
solution of 3.(4-fluorophenoxy).propane.1-8ulfonlc add sodium salt (2.0 g. 7.8 mmol) 
In 10 mL of thionyl chloride and one drops of dimethyHormamlde was heated at 
reflux for 16 hours. The mixture was then cooled to 0 diluted with 25 mL of 
dleUiyl ettier, and the reaction was quendied by the slow addition of water. The 
30 organic layer was removed and the aqueous layer was extracted with 25 mL of 

diethyl ether. The combined organic layere were washed with brine and dried over 
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sodium sulfate. RItration and concentration gave 1.75 g of 3-(4-fluoro-phenoxy). 
propane-l-sulfonyl chloride as a yellow oil: NMR (400 MHz. CDCI,) 6 6.96-7.00 
(m. 2 H). 6.80:6.84 (m. 2 tJ). 4.10 (t. 2 d. J = 5.5 Hz). 3.91 (t. 2 H. J = 7.5 Hz) 2.47- 
2.54 (m. 2 tD- 
g Preparation 3 

|'.g|iinrftblphenvl8ulfo nvl chloride 

ChlorosuKonic add (8.7 mL, 0.13 mole) was added dropwise to stirred cold 
(0 •€) 4-fluorobiphenyl (10.2 g, 59 mmol). After 30 minutes at 0 the reaction 
mixture was poured onto Ice. The resulting white predpitato was collected by 
10 filtration and dissolved In chloroform. The chlorofomi solution was washed with 
water, brine, dried over magnesium sulfate, and concentrated to afford a white solid. 
The desired 4'-fluorobiphenylsuHonyl chloride (4.3 g). was separated from 4*- 
fluorobiphenylsuHonic add by crystallization of the latter from ethyl acetate and 
crystallization of the remaining material from hexanes. 
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CLAIMS 
A compound of the formula 
»5 d6 




or the pheumaceutically acceptable salt thereof, wherein the broken line represents 
an optional double bond; 

15 X is carbon, oxygen or sulfur, 

Y is carbon, oxygen, suKur, SO, SO, or nitrogen; 

R', R*. R* R*. R'. R^. R* and R* are selected from the group consisting of 
hydrogen, (C,-C,)all<y1 optionally substituted by one or two groups selected from 
{C,-Ca)all<yJthio, {C,-C,)alltoxy, trifluoromethyl, haJo, (C8-C,o)aryl. (Cj-Ca)heteroafyl, 

20 (C,-C,o)ary!amino, (C,-C,o)arylthio. (Ce-C,o)aryioxy. (C,-Ca)heteroarylamino, (C,- 
Cg)heteroarytthlo. (Cj-C,)heteroaryloxy, (C9-C,o)aryl(Ca-C,o)aryl. (C,-Ca)cydoall<yl. 
hydroxy, piperazinyl, {C,-C,o)aryl(C,-C8)alkoxy. (C,-C,)heteroafyl(C,.C,)aIkoxy. (0,- 
Ce)acylamino, (C,-Co)acylthio, (C,-Ce)acytoxy, (C,-Ca)alkylsuilinyl, (Ce-CJarytsuifinyl. 
{C,-C,)aikylsulfonyl. (Ce-C,o)arylsuHonyl, amino. (C,-C8)aIkylamino or ((C,- 

25 C,)aikyl),amino; (C,-Ca)aikenyl. (C,-C,o)aryl(C,-C,)aIkenyi. (C,-C,)heteroaryl{C,- 

Ce)aikenyl, (C,-Ca)alkynyl, (C,-C,o)aryl(C,-Co)alkynyl, (C,-C,)heteroafyi(C,-C,)alkynyl. 
(C,-Ca)aIkylamino, (C,.C«)alkylthio. (C,-C,)olkoxy, perfluoro(C,-C,)aIky!. (Ca-CJaryl. 
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(C2-C9)heteroaryl. (C5-C,o)arylamino, {Ce-C,o)arylthio, (Ce-C,o)aryloxy. (C^- 
C9)heteroarylamino, {Ca-Cg)heteroarylthio, (Cj-Cglheteroaryloxy, (C3-Co)cycloalkyl. 
(C,-Cfl)alkyl(hydroxymethylene), piperidyl, (Ci-Ce)alkylpiperidyl. (C,-Ce)acylamino, 
(Ci-CQ)acylthio, (Cf*Ce)acyloxy, R^^(C|-Co)alkyl or a group of the formula 



Y 

<U>„ 
I 



II 



10 wherein n is 0 to 6; 

y is 0 or 1 ; 

W is oxygen or >NR^*; 

Zis -0R'\ -NR^*R", azetidinyl, pyrrolidinyl, piperidinyl. piperazinyl, 
morpholinyi, thiomorpholinyi, indolinyl, isoindolinyl, tetrahydroquinoiinyl, 
15 tetrahydroisoquinoiinyi or a bridged diazabicycloalkyi ring selected from the group 
consisting of 



20 




a b c 



25 



SUBSTITUTE SHEET (RULE 26) 
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S 




d e 

10 wherein r is 1. 2 or 3; 

m is 1 or 2; 
p is 0 or 1 ; and 

V is hydrogen. (C,-C,)alkyl. {C,-Ce)all<yl(C=0)-, (0,-0,) alkoxy{C=0)-. (C,- 
C,p)afyl(C=0)-. {C,-C,o)aryloxy(C=0)-. (Ce-C,o)aryl(C,-C,)alkyl(C=Oh (C,.C,o)aryl- 

15 (C,-Ca)all<oxy(C=0)-. or (C,-C,)aJkoxy(C=0)-0-; 

wherein each heterocyclic group fi.e., each Z cyclic group containing one or 
more heteroatoms) may optionally be independently substituted by one or two 
groups selected from hydroxy, (C,-Ce)alkyl. (C,-C,)aIkoxy, (C,-C,o)acyl. (C,- 
C,o)acyloxy. (C,-C,o)aryl. (C,-C,)heteroaryl. (C,.C,o)aryl{C,-C,)alkyl. (C,- 

20 C,)heteroaryl(C,-Ca)alkyl. hydroxy(C,-Ce)alkyl. (C,-C,)alkoxy(C,-C,)alkyl. (C,- 

C,)acyloxy(C,-C,)alkyl. (C,-C,)alkylthio. (C,-Ca)alkytthio{C,-C,)alkyl. (Ca-C,o)arylthio. 
(C,.C,o)aiylthio(C,-C.)alkyl. R"R"N-. R''R"NSO,-. R"R»N(C=0)-. R''R"N(C=0)- 
(C,-Co)alkyl. R'*SO,-. R'*SO,NH-. R''(C=0HN{R")1-. R"0(C=Oh or R"0(C=0)- 
(C,-C,)alkyl; 

25 wherein R" is (C,-C,)acylpiperazlnyl. (C,-C,o)aryIplperazlnyl. (C,- 

C,)heteroarylpipera2inyl. (C,-C,)alkylpipera2inyl. (C,-C,o)afyl(C,-C8)aIky>piperazinyl. 
(C,-C8)heteroaryl(C,-Ca)alkylpipera2lnyl, morpholiny!, thiomorpholinyl, pyrrolldinyl, 
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piperidyt. (C,-C9)alkylpiperidyl, (C,-C,o)arylpiperidy1, (Cj-C,)heteroafylplperidyI. (C,- 
C,)alkylpiperidyl(C,-C,)alkyl. (C,-C,o)arylpiperidyl(C,-C,)alkyl. (C,-C,)heteroaryl- 
piperidyl-(C,-C8)alkyl or (C,-C,)acylpiperidyJ: 

R" Is hydrogen, (C,-C,o)aryl, (C,-C,)heteroaryl. (Ca-C,o)ary1(C,-C,)alkyI. (C,- 
5 C,)heteroaryl(C,.Ca)aIlcy1. (C,-C8)alkyl(C,-C,o)aryl(C,-C,)alkyl. (C,-Ca)alkyl(C,- 
C,)heteroaryl(C,-CJaIkyl. S^ndanyl. -CHR"0-(C=0)-R" or -CH,(C=OHJR"R*': 

R" and R" are each Independently hydrogen. (C,-C8)alkyl, (Ca-C,o)aiyl, (Cj- 
C9)heteroaryl. (C,-C,o)aryl(C,-C,)alkyI or {C,-C,)heteroaryl(C,-CJalkyl or R" and R" 
may be taken together vvith the nitrogen to which they are attached to fonn an 
10 azetldinyl, pyrrolidinyl, piperidlnyl, morpholinyl or Ihiomorphollnyl ring; 

R«* is trifluoromethyl. (C,-C«)alkyl, (C,-C,o)aryl. (C,-C,)heteroaryl, (Cg- 
C,o)aryl(C,-C8)alkyl or (C,-CJheteroaryl(C,-C9)aikyi: 

R« is hydrogen. (C,^,)alkyl. (C,-C,)alkoxy. (C,-C,o)ary». (Cj^Jheleroaryl. 
(C,<;8)aryl(C,-C,)alkyl{C,-C, Jaryi(C,-CJalkoxy or (C,<JB)heteroaryl(C,-Ca)alkyl; 

15 R'" is (C,-C,)aJkyl. (C,-C,o)aiyl. (C,-C,)heteroaryl, (Ca-C,o)aryl(C,.C,)aikyl. 6- 

Indanyl. -[CH(R'^)]0-(C=0)-R". -CH,(C=0)-NR"R". or R»'0(C,-Ce)aIkyl; 

R" is hydrogen or (C,-C,)aJkyl; 

R" is {C,-Ce)alkyi, (C,-C,)alkoxy or (Ca-C,o)afyi: 

R'* and R" are each independently hydrogen or (C,-Cj)alkyl or may be 
20 taken together with the nitrogen to which they are attached to form an azetidinyi, 
pyrrolidinyl, piperidinyl, morpholinyl or thiomopholinyl ring; 

R" is HjN(CHR»»)(C=0).; 

R'' Is the side chain of a natural D- or L-amino acid; 

R" is hydrogen, (C,-Ca)acyl, {C,-Cj)alkyl, (C,.C,o)aryl(C,-C,)alkyl. (C,- 
25 C,)heteroaryl(C,-C9)alkyi or {C,-C8)alkylsulfonyl; 

R'* wherever it occurs Is Independently hydrogen or (C,-Cs)alkyl; 

or R' and R^ or R* and R*. or R' and R' may be taken together to form a 
carbonyl; 
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or R' and R^ or R* and R*. or R' and R'. or R^ and R" may ba taken together 
to tomi a (C,-C9)cycloalkyl, oxacyclohexyl, thiocydohexyl. indanyl ortetralinyl ring or 
a group of the formula 



Q is (C,.C,e)alkyl, (Cj-C,o)ary1. (Ce-C,o)afyloxy(Cj-C,o)afyf, (Ca-C,o)aryl(C,- 
C,o)aryl. (Ce-C,e)afyl(C,-C,o)ary1(C,-C,)alkyl, (C,-C,o)afyl(C,-Ce)aJkoxy(C,-Ce)aIkyl. 

10 (C9-C,o)afyloxy(C,-C,)heteroaryl. (C,.C,)heteroaryl, (C,-Ce)aIkyl{Ca-C,o)aryl. (C,- 
C«)alkoxy(C8.C,o)aryl, (C,^,o)aryl(C,-C,)aIkoxy{C,-C,o)afy». (Cj-C,)heteroaryloxy(C,- 
C,o)afyl. (C,-C8)alkyl(Cj-C,)heteroaryl, (C,-C8)aIkoxy(Cj-C,)heteroaryl, (C,- 
C,o)aryl(C,-C8)alkoxy(Cj-C,)heteroaryl, (C,-Cg)heteroaryloxy(C,-C,)hoteroafyl. {C,- 
C,o)ary!oxy(C,-Ca)alkyl. (C,-C,)heteroaiyloxy(C,-C,)alkyl, (C,-C,)alkyl(C,- 

15 C,o)afyloxy(C«-C,o)afyl, (C,^a)alkyl(C,-C,)heteroarytoxy(Ce-C,o)aryl. {C,^e>«'ky«(C«- 
C,o)aiyloxy(C,-C,)heteroaryt. (C,-C,)alkoxy(Ce-C,o)aryioxy(C,.C,o)afyl. (C,- 
Ca)alkoxy(Cj-Cj)heteroafyloxy(Ce-C,o)afyl or (C,-Ce)alkoxy{C8-C,o)aiyloxy(Cj- 
C,)heteroaryl optionally substituted by fluoro, chloro, (CrC,)alkyt. (C,-C,)alkoxy or 
perfluoro(C, -C3)alkyl; 

20 with the proviso that when y is zero. Q is other than (C8-C,p)aryl(Ca-C,o)aryl, 

(C,-C,o)aryl(C,-C,)alkoxy(C,-C,o)afyl or (C,-C,o)aryl(C,-C,)alkoxy(C,-C,)heteroaryl. 
and anyone of R'-R' Is a group of formula II then Z must be substituted when 
defined as azetidinyt, pyrrolidinyt, morpholinyl, thiomorpholinyl, indoHnyl, isoindolinyl, 
tetrahydroquinolinyl, tetrahydroisoqulnollnyl, piperazlnyl, (C,-C,o)acylpiperazinyl, (C,- 

25 C8)aJkylpiperazjnyl, (Cj-CJarylpiperazinyl, (Cj-C,)heteroary!pipera2inyl or a bridged 
diazabicydoalkyi ring; 

with the proviso that vi^hen y Is zero, Q is other than (C,-C,o)aryl(Ce-C,o)aryl, 
(Ce-C,o)afyl{C,-C8)alkoxy(C,-C,o)afyl or (Cg-C,o)aryl(C,-Ca)alkoxy(C,-C,)heteroafyl, 
then at least one of R', R^ R', R*. R*. R", R^ R' and R' must be defined as the 
30 group of formula II; 



5 
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with the proviso that when Q is (C^'C,o)try\(C^'C,o)ary\, (C5-C,o)aryl(C,- 
Ce)alkoxy(C^-C,o)aryl or (Ce-C,o)aryl{C,-Ce)alkoxy(C,-C,)heteroeiryl, then R'-R* may 
be other than formula II but when R\ R^ R^ R*. R'. R*. R^ R®, and R* are all 
defined by hydrogen or (C,-C5)alkyl. either X or Y Is oxygen, sulfur, SO, -SOj- or 
5 nitrogen, or the broken line represents a double bond; 

with the proviso that R^ is other than hydrogen only when R* is other than 
hydrogen; 

with the proviso that R* is other than hydrogen only when R' is other than 
hydrogen; 

10 with the proviso that R^ is other than hydrogen only when R* is other than 

hydrogen; 

with the proviso that R^ Is other than hydrogen only when R^ is other than 
hydrogen; 

with the provisio that when R\ R^ and R' are a substituent comprising a 
1 5 heteroatom. the heteroatom cannot be directly bonded to the 2- or 6- positions of 
the ring; 

with the proviso that when X is nitrogen, R* is not present; 

with the proviso that when X is oxygen, sulfur, SO. SO, or nitrogen and when 
one or more of the group consisting of R\ R^ R* and R*, is a substituent comprising 
20 a heteroatom, the heteroatom cannot be directly bonded to the 4- or 6- positions; 

with the proviso that when Y is oxygen, sulfur, SO, SO, or nitrogen and when 
one or more of the group consisting of R*. R*, R^ and R", are Independentiy a 
substituent comprising a heteroatom. the heteroatom cannot be directly bonded to 
the 3- or 5- positions; 

25 with the proviso that when X is oxygen. suHur, SO or SO,, R^ and R* are not 

present; 

with the proviso that when y is 1 and W Is NR** or oxygen, Z cannot be 
hydroxy; 
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With the proviso that when Y is oxygen, sulfur. SO or SO,, R» and R» are not 
present; 

with the proviso that when Y is nitrogen. R" is not present; 
with the proviso that when the broken line represents a double bond. R* and 
5 R' are not present; 

wHh the proviso that when R* and R» are independently a substltuent 
comprising a heteroatom when the broken line represents a double bond, the 
heteroatom cannot be directly bonded to positions X and Y; 

with the proviso that when either the X or Y position Is oxygen, sulfur, SO, 
1 0 SO, or nitrogen, the other of X or Y Is carbon; 

with the proviso that when X or Y Is defined by a heteroatom, the broken line 
does not represent a double bond. 

2. A compound according to daim 1 , wherein Y is carbon, SO. SO,, or 
oxygen. 

16 3. A compound according to dalm 1 . wherein Q Is (C8-C,o)aryl-(C«- 

C,o)aryl. (C,.C,o)aiyl(C,.C,)alkoxy(C,-C,)heteroaryl(C,-C.)alkoxy(C,.C,o)aryl. (0,- 
C,o)aryl(C,-C,)alkoxy(C..C,o)aryl. or (C,-C,o)aiyl(C,-C.)alkoxy(C,-C,)alkyl wherein 
ead) terminal aryl group Is optionally substituted by fluoro. 

4. A compound according to daim 1 . wherein R». R», R*. R' and R» are 

20 hydrogen. 

6. A compound according to dalm 1 , wherein Y is carbon; Q is (0,- 
C,)alkoxy(Co-C,o)aryl. (C.-C,o)aryl(C,-Ca)alkoxy(C,-C,o)aryl. or (C.-CJaiyl(C,- 
C8)alkoxy(C,-C8)alkyl. 

6. A compound according to dalm 1 . wherein Y Is oxygen, sulfur. SO. or 

25 SO,. 

7. A compound according to daim 3. wherein Y Is oxygen, sulfur. SO or 

SO,. 
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8. A compound according to daim 1 , wherein at least one of R^-R* Is 
other than hydrogen. 

9. A compound according to daim 3, wherein at least one of R^-R' is 
other than hydrogen. 

5 10. A compound according to claim 6, wherein at least one of R^-R' Is 

other than hydrogen. 

11. A compound according to daim 7, wherein at least one of R^-R* Is 
other than hydrogen. 

12. A compound according to daim 1 , wherein at least one of R^-R* is 
10 (CrCfl)alkyl. 

13. A compound according to daim 3, wherein at least one of R'-R' is 
(C,.C9)alkyl. 

14. A compound according to daim 6, wherein at least one of R'-R* is 
(C,.Ca)alkyl. 

15 15. A compound according to daim 7, wherein at least one of R^-R' Is 

(C,-Ce)alkyl. 

16. A compound according to daim 1 , wherein at least one of R^-R' is 

methyl. 

17. A compound according to daim 3, wherein at least one of R^-R* is 

20 methyl. 

18. A compound according to claim 6, wherein at least one of R^-R' is 

methyl. 

19. A compound according to claim 7, wherein at least one of R^-R' is 

methyl. 

25 20. A compound according to daim 1 , wherein R^ and R* are taken 

together to form a carbonyl and R^ is (C)-CQ)aikyi. 

21 . A compound according to daim 3, wherein R^ and R^ are taken 
together to form a carbonyl and R* is (C,-Co)alkyt. 
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22. A cjompound according to daim 6, wherein and R* are taken 
together to form a carbonyl and R^ is (C,-Co)aikyl. 

23. A compound according to dalm 7, wherein R^ and R' are taken 
together to form a cart}onyi and R' Is (CrCe)alkyl. 

5 24. A compound according to dalm 1 wherein R' and R* are each methyl. 

25. A compound according to dalm 3 wherein R^ and R* are each methyl. 

26. A compound according to dalm 6 wherein R' and R* are each methyl. 

27. A compound according to daim 7 wherein R^ and R* are each methyl. 

28. A compound according to daim 1 wherein R^ and R* are taken 
1 0 together to form a (C3-Co)cydoalkyl group. 

29. A compound according to daim 3 wherein R' and R* are taken 
together to fomn a (Cj-Ce)cydoalkyl group. 

30. A compound according to daim 6 wherein R^ and R® are taken 
together to form a (Cj-CejcydoalkyI group. 

15 31 . A compound according to dalm 8 wherein R^ and R* are taken 

together to form a (C3-C8)cydoalkyl group. 

32. A compound according to daim 1 , wherein said compound is 
selected from the group consisting of. 

(2a,4B)-1-l4-(4-Fluoroben2yloxy)-benzenesulfonyll-2-hydroxycarbamoyl- 
20 piperidine-4-cart>oxylic add; 

(2R,4R)-1-I4-{4-Fluorobenzyloxy)-ben2enesulfonyll-2-hydroxycarbamoyl- 
piperidine^4-carboxylic add methyl ester; 

(2R.4R)-1 -(3-{4-Fluorophenoxy)-propane-1 -sulfonyl]-2-hydroxycaibamoy1- 
piperidine-4-carboxylic add; 

25 (2R,4B)-1 -I3-(4-Ruorophenoxy)iJropane-1 -sulfonyn-2-hydroxycarbamoyl- 

plperidine-4-carboxytlc add methyl ester; 
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{2R,3§)-{ 1 .[4-(4-Ruorobenzyloxy)-benzonesulfonyll-2-hydroxycarbamoyl- 
piperidin-3-yl}-carbamic add isopropyl ester; 

3.(S)-4-{4^nuoroblphenyl-4-sulfonyl)-2,2Klimethyl-thIomorphollne-3K^ 
acid hydroxyamide; 

5 3.(S)-4-[4-{4-Ruorobenzyloxy)ben2enesulfonyl]-2,2-dImethyl-thtemorphoU 
-carboxylic acid hydroxyamide; 

{2R.4S)-1-[4-(4.Fluoroben2yloxy)-benzenesulfony1]-4-hydroxy-piperidine-2- 
carboxylic acid hydroxyamide: and 

(2R,4B)-1 -(4-Methoxybenzenesutfonyl)-4-{piperazine-1 -carbonyl)-piperidine-2- 
1 0 carboxylic acid hydroxyamide hydrochloride. 

33. A pharmaceutical composition for (a) the treatment of a condition 
selected from the group consisting of arthritis, cancer, tissue ulceration, mucular 
degeneration, restenosis, periodontal disease, epidermolysis bullosa, sderitis, in 
combination with standard NSAID^S and analgesics and in combination with 

1 5 cytotoxic anticancer agents, and other diseases characterized by matrix 

metailoproteinase activity, AIDS, sepsis, septic shock and other diseases Involving 
the production of tumor necrosis factor (TNF) or (b) the Inhibition of matrix 
metalloproteinases or the production of tumor necrosis factor (TNF) in a mammal. 
Induding a human, comprising an amount of a compound of daim 1 effective in 

20 such treatment and a pharmaceutically acceptable carrier. 

34. A method for the Inhibition of (a) matrix metalloproteinases or (b) tiie 
production of tumor necrosis factor (TNF) in a mammal, Induding a human, 
comprising administering to said mammal an effective amount of a compound of 
daim 1. 

25 35. A method for treating a condition selected from the group consisting 

of arthritis, cancer, tissue ulceration, macular degeneration, restenosis, periodontal 
disease, epidennolysis bullosa, sderitis. compounds of formula 1 may be used In 
combination with standard NSAIEJS and analgesics and In combination wKh 
cytotoxic anticancer agents, and otiier diseases characterized by matrix 

30 metailoproteinase activity. AIDS, sepsis, septic shock and other diseases Involving 
the production of tumor necrosis factor (TNF) in a mammal, induding a human, 



wo 98/34918 



PCT/ra98/00064 



-68- 



comprising administering to said mammal an amount of a compound of dalm 1. 
effective in treating such a condition. 
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